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New 26-inch Double-Geared Shaper. 


The engraving represents a new 26-inch 
shaper, manufactured by John Steptoe & 
Co., Cincinnati, Ohio. This shaper has a 
stroke of twenty-six inches, with quick re- 
turn; cross-motion of twenty-six inches ; 
vertical adjustment of table, twenty inches. 
The tool block has nine inches of feed in 
any direction. The spindle, on which the 
driving pulleys are placed, makes forty-six 
revolutions to one of the rack 
wheel. This givesa high belt 
velocity, allowing the belts to 
move easily and quickly, besides 
making the machine powerful. 

A new departure willbe found 
in the addition of the double 
gearing, which consists of two 
racks, one on each side of the 
ram, two rack wheels and one 
double pinion. The racks, in- 
stead of having the teeth op- 
posite, are so set that the tooth 
on one side is opposite the space 
on the other side. This gives a 
steady, even stroke, equalizing 
the strain of cut, by applying 
the power direct on each side 
of the tool. It also‘obviates lost 
motion, and prevents jar when 
reversing the stroke. These 
gears are accurately cut with 
patent cutters of approved form, 
the rack and pinions being cut 
from solid bars of cast-steel. 
The shafts and screws through 
out are of The screw 
for raising and lowering the 
cross-rail is inside the frame, 


steel. 


and protected from dirt and 
chips. 
The workman, from his 


position in front of the machine, 
can change the stroke, alter the 
position of the ram, and raise 
and lower the table, without 


stopping the cut. There is an 
opening under the ram_ that —_ 
admits long lengths of iron 


clear through; this adapts it 
for cutting key-ways in shaft- 
ing of any length, and up to 3? 
inches in diameter. The tool 
box can be detached, and a tool 
inserted in the end of the ram, 
for cutting key-ways in pulleys, 


gears, etc., the feeding being 
obtained by moving the table upward. | 
When the ram is at the end of a 26-inch 


stroke, it has a bearing in the column 
slides of thirty inches. 

Each machine is complete, with swivel 
chuck (or vise if preferred), wrenches and 
countershaft. When specially ordered, an 
attachment is provided, for giving an 
automatic down and angle feed to the tool 
block, besides an attachment with self-feed, 
for planing around 
The weight of the 
2,600 Ibs. 


semi-circular work. 


shaper complete is 


= pon 

A new use for electric motors in England 
is for driving calico printing machinery, 
where each machine is driven by a separate 
engine. The electric motors occupy little 
and the 
haust pipes is said to be of considerable im- 
portance. 


space, absence of steam and ex- 


Some Notes on Steel. 


By Joun CorFin. 


Probably the work in a machine shop 
that most interests an apprentice is temper- 
ing a finished tool; and when he can do it 
good enough, so that it will do the job it 
was made for, he is apt to imagine that he 
understands the business. 
me, at any rate. 


It was so with 
I can say little of interest 


Our reamer is turned to the right taper, and 
the ‘‘teeth” backed off. We must try to 
temper it so that it will keep the right taper. 
But not only must the reamer have the 
right taper, it must ream a hole of the right 
taper, which it will not do if it is crooked. | 

We know that a hardened piece has a 
somewhat less specific gravity than an un- 
hardened; so if there was no other cause 
at work, we might expect that our reamer 
would be somewhat larger than it was be- 











DouBLE-GEARED SHAPER. 


to the professional temperer on this subject, 
my object being to say something which 
may be of help to beginners. 

The manufacturers 
many aids to their tempering work, such as 
special furnaces, heating and cooling baths, 
thermometers, etc. I am not old enough to 
treat the interest the 
manufacturer, and I am somewhat afraid I 
might give somebody’s secret away, and 
that would not do, you know; so I will 
have to be 


of small tools have 


subject so as to 


content with considering the 
case as itis found in ninety-nine shops out 
of a hundred. We 


and a water bosh, and our problem is to 


have a charcoal fire 


temper, say, a taper reamer. It was made 
for some special job, and we have no grind- 
ing machine to straighten it up in after it is 
hardened. Of course we ought to have 
such a machine; they have in all the other 
good shops, but ours is not ordered yet. 





fore. The other cause, which I will speak 
of hereafter, tends to the same result. | 
Therefore we get what we expect—an en- | 


largement of the reamer in hardening. If 
this enlargement was proportionate to the | 
size throughout, our reamer would have a | 
somewhat steeper taper than it had before 
hardening. 
some shortening, which usually takes place; | 
and it might | 
reamer of a little slower taper, to begin | 


This would be aggravated by | 


seem advisable to make the | 
with, though I have never found this nec- | 
essary; for the enlarging of a }” and a 2’’| 
diameter bar is more nearly a uniform di- | 
ameiral amount than anything else, and the | 
shortening is somewhat uncertain. 

We make aclean fire, large enough for 
the job, and put the reamer in to heat. It} 
is not enough to take care that the reamer | 
appears of the same heat on all its sides 
before dipping; it 


must be so. To insure | 
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this, we must commence turning it at a very 
arly stage of the heating, and keep turning 
it at short intervals, until it is hot enough. 
If it was not for grinding the fire all to pieces, 
it would be better to keep it all the time mov- 
ing; and if the job is a very particular one, 
it will pay to do so at the expense of the 
fire. This will necessitate a rather larger 
fire to start with. We must at the same 
time be sure that it is uniformly heated 
throughout its length; only enough blast 
must be used to keep the fire 
going. 


From our talk on tempering 


forged tools you. know the 
temperature at which we will 
heat this reamer, but in case 


you have not read, or have for- 
gotten, I will say that it is the 
very lowest hardening tempera- 
ture for the steel we are using, 
and unless that is a very low 
temperature (a red without any 
yellow, in the dark) the steel 
is not quite good enough for a 
taper reamer. It might make 
good harrow teeth, but not 
good taper reamers. 

I wish someore would sym- 
pathize with me in my effort 
to describe the correct tem- 
pering heat for good tool steel, 
for the light of the shop plays 
such an important part in the 


appearance of heat. In some 
very dark corner it should 
be a bright fire red. I will 


suggest to the apprentice a way 
to learn the correct heat. Files 
are tempered by men skilled in 
the art. Let us use then an 
old file as the schoolboy uses 
a copy when he learns to write. 
Break the end off the file and 
look at the fracture. Keep the 
end piece for reference and 
reharden the end of the file. 
Break it now and compare frac- 
tures. If it was not hot enough 
it will not harden much; if too 
hot the fracture will be coarser 
Keep at it and 
you will be rewarded with suc- 


cess. 


than your copy. 


After you think you can hit it 
every time, wait until the shop 
gets a little darker and try it 
again. ‘This should not be be- 
neath a good apprentice’s attention, for 
many men who rank as good mechanics 
cannot heat a piece of steel correctly for 
hardening. 

Although we should not have many fail- 
ures in heating, sometime we 1ay be care- 

This is not 
a good thing to do, but when we do it (and 
we all do it sometimes) the only good plan 
is to take the piece from the fire and let it 
cool until it just shows red, then 
the Be it 
remembered that not only must the correct 


less and get some part too hot. 


down 


reheat to correct temperature. 
heat be reached before dipping, but it must 


be reached by heating and not by cooling, 


iso as to take advantage of the change of 


carbon to ‘‘hardening carbon.” If you 
have any doubt of this statement try your 
old file again. 
properly the next step is dipping in the 


It must goin exactly vertically, or it 


Having heated our reamer 


water, 





2 


will be crooked. To accomplish this with- 
out any special appliances, I will ask you 
to help me. While I hold it plumb as far 
as any lean to the right or left is concerned, 
you look atit from a side point of view and 
call out: ‘‘From you; toward you a little ; 


a little more; there!” when I will keep 
the bearings as well as I can and lower 
it in the water. You should not put a 


piece in the water too slowly, or it will not 
be very hard except on the end. 
very little of a_ beginner 
doing this, an unnecessary haste 
usually being shown, that one is forcibly 
reminded of spearing fish. 

Having taken pains in the hardening of 
our reamer, it is fair to expect a pretty 


There is 
fear, however, 


such 


straight job, provided the steel is good and 
it has been properly annealed before doing 
the machine work on it. If it comes out 
very crooked we will try to lay the blame 
the man who annealed it, but if it is 
only slightly crooked we will divide the 
blame, or vote there is none; for it is very 
much easier to have it out a little 
crooked, than exactly straight. If it is only 
ordinarily crooked it can be straightened 
while the temper is being drawn, for at a 
heat that will cause a straw color steel can 
be bent somewhat. To straighten our reamer 
we will take three little strips of copper 
wide and bend one end of each 
over; hook two on the back jaw of the vise, 
one on each end, and the third at the middle 
of the front and we 


on 


come 


about $” 


jaw, have a 
straightening press. 
We will detect which way it is bent, 


mark it on the shank, and polish up the 
flutes, then proceed to draw the temper. 
To do this we will put a gentle blast on our 
fire and hold the reamer over it. This is 
the best method I know, except those in- 
volving special baths or muflles. We must 
hold it far enough from the fire, and keep 
it moving back and forth and turning over 
to insure heating it uniformly. One object 
of holding it some distance up from the fire 
is to give it oxygen, 
for we are going to 
be guided by the 
color, which is an 


oxide and cannot 
form without oxy- 
gen. If any one 
wishes to heat a 
ring or bush and 
pass the reamer 


through it until the 
temper is drawn, I 
see no objection to 
it as far as the qual- 
ity of the reamer is 
concerned. I will 
not say anything 
about the file test 
for hardness, hav- 
ing mentioned that 
before. The only 
reason the temper 
need be drawn on 
a reamer of most 
any kind is to re- 
lieve the internal 
strains at the base 
of the teeth; the 
cutting edges being of an excellent shape, 
and having little to do, are none too hard. 
A light straw color is the correct thing all 
around, so after this color is reached we 
can turn our attention to the straightening 
again. We will place the reamer in the 
vise so our copper strips will bear right and 
give ita squeeze, then take it out and try 
it; after a few trials we will get the right 
pressure. Should we fail to straighten it 
before it 1s too cold it may be heated again ; 
before so heating it it is best to polish off the 
color so we may the more readily observe the 
This 
reheating may be done repeatedly without 
further: softening the steel. I know this is 
contrary to a quite general belief, but I have 
reached this conclusion after trying many 
experiments 


changes of temperature in heating. 


bearing on this subject, in 
which all the tests for hardness were used. 
I know some who read this will differ with 
me, and if they are right I would like to 


hear what proofs they can offer. My opin- 


fair | shorter; if hardened 
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jon is only a deduction from many experi- 
ments, and it is in an inquiring spirit that I 
ask criticism. I have read of manufac- 
turers drawing the temper twice on certain 
articles, but the reason why it is required 
may not be understood, or if understood I 
| have never seen it stated. I will at some 
future time speak of straightening crooked 
hard articles when they are too much bent 
to be straightened as our reamer was. 

I promised before I left this subject to 
explain the other than change of 
specific gravity for our reamer being larger 
‘after hardening. I also made a statement 


cause 


that it would be a little shorter. I am get- 
ting on to disputed grounds now, and will 
have to go very cautiously. I have read 


discussions on this subject where all parties 
honest in their convictions, 
yet widely different in their opinions; all 
had founded their beliefs on experiments, 
and, strange as it 
may seem, all were 
correct. A bar of 
steel may get long- 


seemed to be 


er or shorter in 
hardening, and it 
depends on_ the 
temperature of 
hardening. If a 
bar of steel be 
|hardened at the 
correct hardening 


| temperature it gets 

at too high a tem- 
| perature it gets 
longer. 

I have tried the 
following — experi- 
ment to prove this. 
Two pieces of steel 
were used |” dia- 
meter and a little 
more than 14” long. 
They were annealed 
at a higher tem- 
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perature than I have recommended for new 


steel bars, the object being to reach the_ 


temperature of carbon change and correct 
any poor structure that might be present 
from a prior heating : 


ength of No. 1.0.6. 6sccs cca 1.6650" 
Peneth Of INO; 2o25:6s0eas cess 1.6645’ 


No.1 was then hardened at a high heat, 
and No. 2 at the lowest hardening heat. 
They then measured as follows: 

Length OF NO, Yi osc ceases cos cd Gane 

Length of No. 1.€6357’ 

No. 1 had increased in length 4 thou- 
sandths of an inch, while No. 2 had decreased 
in length one thousandth. The operation 
was then reversed, No. 1 being hardened at 
the lowest hardening heat and No 
high heat. 

The measurement was as follows : 

LONICRGl NOS Oo, oss caeukn bas 1.6635” 

Length of No. 2 ‘eek OBT0" 


No. 1 had now shortened from its original 


2ata 
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dimensions 14 thousandths, No. 2 had length- | 
ened from its original dimensions 2} thou- 
sandths. | 

I will now try to explain the reason of 
this. A bar of soft iron heated to redness 
and cooled in water becomes permanently | 
shorter. | 





Prof. R. G. Stokes, F.R.S., ex- 
plains this phenomenon as follows: When | 
it is first put in the water an outside envel- 
ope of metal is cooled, which contracts on 
the interior. This envelope cannot become 
smaller and contain the same amount of in- 
terior metal without distorting itself. which 
it does by increasing in diameter and de- | 
creasing in length. | 

The fact is that every time a bar of iron 
is heated and put in water it changes its 
shape. According to this theory, the sides of 
a cube bulging and the corners drawing in. 
I presume if the operation was continued 
for enough times the cube would become a 
sphere (in iron the 
specific gravity is 
continually de- 
creased by the re- 
sistance the outside 
crust offers to the 
final contraction of 
the interior). 


| 


This cause of 
shortening is _ al- 
ways present in 


hardening a_ piece 


of steel. But it is 
combated by the 
change in specific 


gravity. Steel has 
less specific gravity 
when hardened, and 
the higher the hard- 
ening temperature 
the greater the 
change. The change 
in specific gravity 
has the tendency 
to make {the, hard- 





ened piece larger in 


| 





TURBINE. 


| every direction. 


It iseasy to see, then, that 
_if a piece of steel be hardened at a tempera- 
ture at which the lengthening cause is at a 


|minimum, the shortening cause may over- 
|dalance it; and again, if hardened at a tem- 
| perature at which the lengthening cause is 
/ much greater, the shortening cause may 
not overbalance it. In the 


first case 
the bar would get shorter, and in the 
second case longer. By comparing the 
tables of dimensions, it will be seen that 
the relative amount of change can be 


made to appear more uniform by adding 
something to the dimensions of the last set. 
This may be due to loss by scaling or to a 
permanent shortening in the first experi- 
ment. 
| - — ope 

The Boston Budget says raft timber that 
has been floated down is not there- 
after subject to dry rot. This results from 
‘the fact that the water dissolves the albu- 
men and salts. 


rivers 
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The Keiser Turbine. 


Decrease in the flow of streams and its 
greater utilization has rendered economy in 
the use of water for water power almost as 
tial as economy in the use of steam. 
Hence the makers of turbines endeavor to 
make wheels that will give the best efficiency 
through a wide variation: of gate opening, 
thus securing economy in the use of water 
as compared with the work done under va- 
riations in load, as well as variations in head. 
The turbine which we illustrate has been 
designed, as the result of long practical ex- 
perience, to meet the conditions referred to. 
Fig. 1 is a general view of the turbine. It is 
compact, yet the parts, which are few in 
number, are easily come at for inspection 
and repairs. The moving parts are also 
well protected from the interference of 
trash carried with the water, which is very 
essential. 

Fig. 2 is a horizontal section or view 
taken on the cut surface, as if the wheel as 
shown in Fig. 1 were cut in two at about 
half its height, and the upper part removed 
the interior construction and the 
action of water upon it. The gates are full 
open, and the figure presents very clearly 


essen 


to show 


the most distinguishing feature of this 
turbine, viz., the long wedge-shaped chutes. 


The fine lines indicate currents of water 
which enters the chutes at 12 with compara- 
tively little motion, but increases towards Bb 
asthe passages become more contracted, and 
reaches its highest velocity in passing their 
narrowest ends at the periphery of the wheel, 
striking the buckets on their extreme ends 
where it most effective, and colliding 
with the water between them, causing the 
wheel or running part to revolve in the di- 
rection of the arrow near A. The course of 
the water, however, after once entering the 
wheel proper, isinward from Y to_X, and at 
the same time also downward. That moving 
inward has accomplished its work after 
passing to the point X, and has very little 
motion left in the 
direction Yto X:; 

the inner ends of 
/ the buckets merely 
running away from 

it, as shown by the 
arrow at W. The 
motion of the water 

near the shaft A 3 

is wholly down- 
ward. 

Fig. 


wheel 


is 


83 shows the 
running at 
about three-quartey 
gate, as wheels are 
mostly I 
will be noticed that 
the outside 
12 has been moved 
slightly to the left, 
or in direction 
contrary to the 
hands of a ‘watch, 
the guides F’ have 
been drawn out of 
the gates D a littl 
way, partly 
ing the,same jalso, 


used. 


casing 


a 


clos 


and making the water passages narrower 
all around the wheel, causing less water 
to be delivered to it. It will also be noticed 
that the symmetry of the wedge-shaped 
passages bas been preserved, being reduced 
wheel as well as farther 
from it, thus maintaining the high velocity 


near the away 
near the wheel which is essential. 

Fig. 4, page 3, shows the wheel running 
at half-gate, as wheels are required to ru! 
at times during the dry seasons. ‘The outside 
casing 12, it will be noticed, hasbeen moved 
farther to the left than in the preceding 
figure. Theguides F have gone with it and 
slid farther out of the gates D, closing the 
same moreand making the water passages 4 
little narrower all around the wheel, but 
maintaining the wedge-shaped principle, and 
still directing the water to the outer edges 
of the wheel buckets, making an even de- 
livery of water all around the wheel and 
leaving no enlarged spaces for the water to 
whirl and eddy around in and interfere with 
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its action. The hinged gates as well as the 
guides F are made to have room on top and 
bottom edges, so as not to rub on the inside 


casing rings B, and to allow the water to} 


get behind them, forming the dead water 
spaces V V. This balances the gates and 
guides by allowing equal pressure on both 
sides, and makes them easy to operate. 

Fig. 5 shows the gates closed, the wheel 
as well as the water being motionless. 
outside casing has moved to the left to its 
fullest extent. 

The inside casing is truly finished on its 
outer circumference, and the outside casing 
bored out to fit over it, make a water tight 
gate. It will be seen that all the gates work 
together simultaneously, and should any- 
thing ordinarily carried with the water, such 
as bunches of leaves, straw, twigs or sod, 
lodge in the chutes, by partially closing the 
gate such trash will be compressed, and upon 
opening again washed through the wheel. 
The outside casing is carried by the four- 
armed spider shown in Fig. 1, and its weight 
taken by the lid of wheel near the shaft, 
making the gate easy to operate. On the 
outside casing is fastened a section of spur 
gear which works in a pinion on the inside 
casing, to which pinion the gate rod is fast- 
ened, so that by turning the latter the pinion 
is turned, causing the outside casing to open 
or shut. 

These wheels are manufactured by Wolf 
& Hamaker, Chambersburg, Pa. 

ae 
Unfair Examina- 
tions of Railroad 
Men. 


By Joun A. HILL. 


Just at present 
there is considerable 
newspaper talk a- 
bout the wholesale 
examinations of en- 
gineers on many of 
the Eastern roads, 
on new rules, color 
blindness, reading 
and writing, etc., 
and accounts are 
rife with the names 
of many 
discharged for fail- 
ing to pass, and 
many of them have 
been running en- 
gines successfully 
for from ten to 
thirty years. There 
is ascrew loose. 

Now I am for ex- 
amination. I believe 


engineers 


in it, and what I have written on the subject | Yet is there any tribunal or any individual | his own resources 


has been in favor of a fair examination, a 
practical one, one for the good of the engi- 
neer and the company, and for the safety 
of the traveling public. The Reading rail- 
road have discharged several engineers for 
color blindness; if these men do not know 


The | 
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| friends—to make running rules, time cards, 
| and employ the men who every day carry 
| yourself and your dear ones to the whole- 
of which did not 
;}occur more than one hundred years ago, 
and before which the civilized world stands 
appalled. Men who are placed in power on 
railroads because they can, by reducing the 
| operating expenses, declare greater divi- 
dends to the stockholders, are not the men 


sale massacres, some 


| 
to replace rotten bridges before the bridge 


falls down; they are not the men to secure 
the very best men to handle their trains by 
paying the best wages and treating the men 
as men. If they can overreach the limits 
of safety to save afew thousand dollars only 
they do it, and when the inevitable catastro- 
phe occurs, they are the first to secure the 
arrest of the engineer or some other poor 
devil who risked his neck to build up one 
man’s reputation for economy and as a 
great railroad manager. 

The first law of operative railroading is, 
protection. We do 
dangers; they lurk on every side; 
are hidden beneath the rotten bridge ; 
stem the mad current of the flood; they 
are in the besotted brain and in the 
‘* economical”? management, and the last of 
these is not the least. The school of barter 
does not make a railway officer a judge of 
a roadbed, of engines or engineers, of time 
cards and running rules; it does not make 
him a practical railroad man, upon whose 
decisions the lives of thousands may depend. 


seek 
they 
they 


not have to 





who examines the superintendents and 
managers ? Who said they were competent, 


/or by what authority do they declare them- 


selves to be competent to examine the engi- 


| neers, the one safety element in the busi- 


red from green or white from blue they | 


are not fit to run engines, and the removal 
is just; if they do know these colors apart, 
but can’t tell the names of all the shades of 
every color or of any of them, their dis. 
charge is unjust, inhuman and malicious. 
The Chicago, Milwaukee and St. Paul have 
dismissed a large number of old engineers 
because they could not pass some examina- 
tion on a new book of rules. 
men I personally know to be good engineers 
and pulling passenger trains with safety 
and dispatch on this same road for over 
twenty years. There is something radically 
wrong. 

When every officer and employe of a 
railroad is obhged by law to serve an ap- 
prenticeship in the ranks before can 
assume any responsibility the cure will be 
radical; until then all experiments are 
mere remedies, and all guesswork. Would 
you let a carpenter pull your teeth, ora 
cooper administer drugs to your dying 
child? No; but you will tet a railway 


Some of these 


he 


superintendent, who never wasa brakeman, 
conductor, engineer, or even operator on a 
but who came up by favoritism or 


railroad 


ness ? 

If an examination on color blindness is to 
be had, don’t let some doctor show off his 
cuteness by all kinds of devices to catch 
men on some optical delusion or other. 
Let the colors selected be actual flags and 
lanterns in use on the road, drawn from the 
supply house. Let the examination be con- 
ducted in the open air and the signals dis- 
from 100 feet to a quarter of a 

Let the examiner put up a red 
flag and say to the engineer: ‘* What color 
is this flag?” If he ‘red,’ let his 
auswer to this question be checked O. K., 
and so with all Don’t expect 
him to say pink, searlet, light or dark red; 
the road uses red, and the flags furnished 
for this color must be the engineer’s red. 
When you for near or far 
sightedness display a signal flag or light the 
distance required. This is what bis sight 
is used for in his business ; don’t ask him to 
a row of odd sized letters across a 
darkened room. He don’t have te send the 
fireman front to hold up his time 
card so that he can see what time he is due 


played at 
mile away. 


says 
the colors. 
examine him 
read 
out in 


at any station. Variegated shades of skeins 


of yarn are all right for the pale young man 


Tuer KeEtser TurBINE. 
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an engineer as a knowledge of Sanskrit. 

| When it is found necessary to change the 
| rules of running trains, let it be done delib- 
|erately, carefully, and very seldom. Let 
| the officials be sure they know what they 
| want themselves; let the rules be issued at 
| least one month before men are to be exam- 
| ined on them, and let every division super- 
| intendent and trainmaster, as well as master 
mechanic, be ready, willing and anxious 
to explain any disputed point, and settle 
all questions on the rules, as the men discuss 
them How often the 
officers keep shady till the engineers and 
conductors have settled the disputes them- 
selves, as they do, some believing one way 
and some another. Any railroad where 
there is any misunderstanding about run- 
ning rules is a dangerous road to ride over; 
and if the public knew all of them, there is 
many a road that would pull off a few 
passenger trains. 


before examination. 


in the zephyr business, but are as useless to 


As to a man getting up to running an| 


engine, who cannot read and write, it is 
the fault of the officers who promoted 
him. This examination should take place 
before the man goes to firing. In some 
States there are laws, and in many more 
there will be laws providing for an exam. 
ination of railroad engineers the same as 
for steamboats. But this is a useless and 
a dangerous kind of protection. The con- 
ditions are as different as black 
white. 








SEE PaGE 2. Fia. 
is left to do or superin- 
own repairs; the safety 
depends upon his care 
his machinery, and he 
understand the details of it all, 
from the ash-pit to the top of the stack. 
The pilot or a seaman steers for him; the 
captain judges of the safety of his course, 
his stopping places and his starts; 


‘tend most of his 
lof his passengers 
and knowledge of 
needs to 


a corps 
of well-trained firemen keep the pressure 
at its proper place; his assistant oils, and 
stops, and starts—he is simply the brains of 
the thing. A locomotive engineer must be 
the brains, the muscles and the nerves. The 
captain that judges of the safety of the 
storm is safe in a warm bed, three hundred 
miles away; he decided months ago, when 
he made out the time card. The pilot that 
knows every snag and bar must be that 
engineer himself ; that 
stops and starts, reverses and keeps his 
lamps trimmed and burning, must be his 
own right arm; the second assistant, who 


his first assistant 


oils, etc., is his left. He has one faithful 
fireman, and he has many duties of his 
own. He must battle at the front alone, 


with every element 
own pilot. 


be his own judge, his 
He must care for his machine, 
and look out for numberless other ones that 
meet or pass him. Eternal vigilance is the 
price of safety; and he must not relinquish 
his post of duty for a moment. 

Successful locomotive-running is not a 
trade, hardly ; it is not skill; it is a matter 


is from | 
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of-the right kind of a man to start with, and 
the results of good judgment and experi- 
ence. Nothing but experience will teach a 
man to carry water just right ; to handle air 
brakes or brakes of any other kind; to tell 
how far his engine will run after he shuts 
off, and how she will stop if he 
reverses her; how much she will pull in 
show, on a wet rail, on one side, low in 
steam, or short of water. 


soon 


There are a thou- 
sand and one things you could not teach any 
man witha thousand and one books ; actual, 
hard experience is absolutely necessary. 
Then how can you expect an officer over 
these men to judge of their ability, acts or 
duties, when he has no knowledge of them 
himself ? 

Many a good engineer’s eyesight has been 
found to be color-cocked when an “ eco- 
nomical” management has found that by 
getting rid of the old men he could use 
newly promoted ones for a year or so at a 
dollar a day less. When politics get mixed 
up with machinery, it is hard on the ma- 
chinery, and the present system of appoint- 
ing a board to examine engineers is only a 
chance to let some official pay a political 
debt. If the law is going to take a hand, 
let it start right. Let the State Government 
be empowered to appoint a commission of 
two, and make it necessary that one of 
these shall be an engineer of more than tive 
years’ experience, and the other a con. 
ductor of the same experience, then em- 


The steamboat engineer is left to} ployed as such on some road within the 


State. Make it a 
=====- law that these two, 
with the general 
superintendent 
manager of any 
road, shall consti- 
tute the board em- 


or 


powered to examine 
all division superin- 
tendents, train mas- 
ters, dispatchers and 
master mechanics 
of that road. Then 
let the two com 
missioners and the 
division superinten- 
dents 
passed) constitute 
the Board to 
amine engineers and 
when 
the latter pass give 
them certificates for 
three years’ service, 
remain 
the same road, and 
let this be done for 


(who have 
ex- 
conductors ; 


if they on 


5 
. the safety of the 
people, — by the 
people; don’t charge the men a fee—charge 


the railroad if anybody. Make your law 
read in the first clause: ‘‘ No engineer 
shall be eligible for examination who has 
not had three years’ experience as a fireman 
or engineer.” This will shut off inexper- 
ience. Make read: ‘* No 
engineer shall be allowed to run any engine 
outside of the yard limits of any railroad 
unless said engineer shall have passed this 
examination and is then receiving the 
highest rate of pay paid engineers by this 
company.” Another should read: * All 


another clause 


|engineers of any company in this State 


shall wear a badge while on duty, with the 
word ‘‘engineer,” the initials of the com- 
pany and the class of pay he receives, as 
** First class engineer B. & O. R.;” the class 
to be determined by the rate of pay the 
engineer regularly receives. This would 
let the traveling public see if grade pay, 
inexperienced men were pulling tuem over 
the road or running engines that had to 
avoid them; it would put a stop to schemes 
to run switch engineers with second grade 
certificates out extra on full pay for the 
trip; it would let the public, the best possi- 
ble critic, the best judge, see the class of 
men employed at once. 

Give us a fair, reasonable, practical ex- 
amination, shut off the inexperienced and 
incompetent official who is now judge and 
jury, and then bring on your color-blind 
book of rules, slate and pencil, and watch 
the procession of engineers who will pass. 
We do not fear an attack on the field of 
battle—the road—it is this idea of getting 
ambushed in the superintendent’s office that 
makes the cold shivers crawl up our back- 
bone. 
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Directions for Problem 41.—In the 
marked Prob. 41 draw to 13 inch scale the 
two views of the locomotive bumper brace. 


space 


The dimensions of the brace on the paper 
should be the same as those given in the 
illustration; then find the correct length of 
the bumper brace as explained in Art. 344. 
42. 


PROJECTIONS OF A 


Problem 
346. 
PRISM 


To FIND THE RIGHT 


STANDING IN AN OBLIQUE POSITION 


WITH ITS LATERAL EDGES PARALLEL TO 


THE VERTICAL PLANE OF PROJECTION; OR 


IN OTHER WORDS, TO MAKE A DRAWING 


IN- 
PLANE 


OF A RIGHT PRISM WHICH 


HORIZONTAL 
ITS 


STANDS 


CLINED TOWARDS THE 
OF 
PARALLEL 


PROJECTION. 


PROJECTION AND LATERAL EDGES 


TO THE VERTICAL PLANE OF 

So far we have explained the manner of 
finding the projections of only such prisms 
We 
will now consider the method of finding the 
projections of prisms when these stand in 
an oblique position, as shown in Figs. 241 
and 242. 

Let A B, in Fig. 241, be the ground line ; 
it is required to make a drawing, or, in 


which stand in an upright position. 


other words, to find the projections of a 
hexagonal prism. The height of this prism 
is 35 inches, the distance between any two 
of its opposite faces or sides is 3 inches. 
This prism is to be shown with two of its 
sides or faces parallel to the vertical plane of 
projection, and the lateral edges are to form 
an angle of 60 degrees with the ground 
line A B. 

Our first step will be to find the vertical 
projection of the prism. Draw the ground 
line A B (it will be remembered that the 
ground line is always a horizontal line, and, 
therefore, is drawn with the T square, the 
head of the T square being held firmly 
against the edge of the drawing board, see 
Arts. 79 and 94). Next draw the center 
line C ZL forming an angle of 60 degrees 
with the line A B. To draw the center 
line OL so%hat it will form an angle of 60 
degrees with the line A B, follow the in- 
structions given in Art. 171. In this par- 
ticular case another method of obtaining 
the angle of 60 degrees may be adopted, 
thus: From the point C—in which the cen- 
tral line C Z cuts the line A B—as a center, 
and with any radius, describe a semi-circle 
whose diameter lies in the ground line A B. 
divide the semi-circle into three equal parts, 
then through the point C, and through the 
first point of division from 2, draw the 
center line ( LZ. The angle thus formed 
must contain 60 degrees, because it is one- 
third of the semi-circle which contains 180 
degrees. At any convenient height above 
the line A B and in the line C Z choose any 
point vw; from this point «as a center, and 
with a radius equal to 1} inch, describe a 
circle; through the point w draw a line dg 
perpendicular to CZ, and then around the 
circle draw a hexagon so that four of its 
sides will intersect each other in the line 


dg. In this particular case the hexagon 
may be described in precisely the same 


147. Here it is 
and must be dis- 
tinctly understood, that when the angle 
formed between the lines CZ and A B is 
greater or less than 60 degrees, then this 


manner as shown in Fig. 


necessary to mention, 


hexagon cannot be described in a manner 
as shown in Fig. 147. In such cases, in- 
stead of holding the head of the T square 
firmly against the edges of the drawing 
board, the —T square must be placed in a 
position which, when the square is 
used, as shown in Fig. 147, will cause four 
sides of the hexagon to intersect each other 
in a line d g drawn perpendicular to the 
center line C L. 


set 


Through the points d, e, f,g, in which 
the sides of the hexagon intersect, draw the 
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sary. If now we wish to show the prism 
with the corner p, touching the ground line 
A B, but which is not always necessary, we 
proceed as follows: Through the point py in 
which the line p, g cuts the line A B, draw 
a line m, p, perpendicular to the line @ J, | 
cutting the latter in the point ¢, and also 
cutting the line m, d, in the point m, from | 
the point ¢,, on the line C Z lay off a point 
u,; the distance between the points ec, and 
u, must be equal to given length of the 
prism, namely Through the 
points #, draw a line d, g, perpendicular to 
C ZL cutting the lines m, d and p, g in the 


35 inches. 


points d, and g,; then lines my dy, ny, és, 
0, fy, and psy gy, will represent the lateral 

edges of the prism, the lines d, gy and m, 

Ps will represent the bases of the prism, and 

these lines complete the vertical elevation 

or projection of the prism. 

Our next step will be to find the horizon- 

tal projection of the prism as shown in Fig. | 
242. It be evident that in this pro- 

jection or plan we can see the same edges 

which are represented in Fig. 241 by the 

lines my d,, %», e,, and also the edge repre- 

sented by a line coinciding with the line 

Ny €,, that is the edge which in the vertical 


must 


projection is hid by the edge represented by 


the line nm, é,. If now the student has made 


himself thoroughly familiar with the manner 
of turning the horizontal plane of projection 


around the ground line A B as previously 
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Fig. 242 


explained, and understands the results ob- 
tained by doing so, he will readily perceive 
that by turning around A # the horizontal 
plane of projection with the horizontal pro- 
jection of the prism already made upon it, 
, in Fig. 242 (which represents 
the same edge as that represented by the 
line 2, ég in Fig. 241), must fall below the 
line mg dg, and the edge 73 Ag which repre- 


the line 7, « 


sents the edge directly opposite mg ég must 
fall above my dy; the lines mg dy and m, d, 
representing one and the same edge, which 
lies midway between ny es and 7, Ag in Fig. 
242. It must also be apparent that the dis- 
tance between the lines 25 ¢,; and 7, Ag must 
Consequently, at any 
convenient distance below the ground line 
A B draw a line mg g, parallel to A B; 
draw the line 7, 7, parallel to, and 1} inches 
above the line my, gg, and another line 75 7s 


be equal to 3 inches. 


also 


parallel to, and 14 inches below the line mg gs, 
and let the length of these lines be a little 
longer than will appear to be absolutely 
necessary. Our next step will be to locate 
the hori- 
zontal projection, and if the principle stated 
in Art. 828 is remembered, then to do this will 
be an easy matter. The extremities of the 
edges are all clearly shown in Fig. 241, and 
since the two projections of each one of the 
points which represent 


the extremities of these lines in 


extremities 
must lie in a line drawn perpendicular to the 
ground line (Art. 227) it follows that the 


these 





lines m, d@, Ny €, Og fand py, g, all parallel to 
the center line C Z, and drawn a little longer 
than would appear to be absolutely neces- 





horizontal projections of these points or ex- 
tremities of the edges must lie in vertical 
vertical 


| lines drawn through the projec- 
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tions of the same points. Therefore, 
through the points m, and d, (Fig. 241) 
draw vertical lines, cutting the line m, g, in 
the points m, and d,, the line between the 
points m, and d, will be the horizontal projec- 
tion, and the line m, d, the vertical projec- 
tion of one and the same edge of the prism: 
the line m, d, in Fig. 241 will show the cor- 
rect length of this edge and m, d, in Fig. 
242 shows the same edge foreshortened, 
because the prism does not stand upright. 
In a similar manner we find the extremities 
of the other edges, thus: 

Through the points m, and ¢, draw verti- 
cal lines, the vertical line n, 7, cutting 7, 
f, in the point ,, and also cutting the line 
r, 7, in the point r,; the vertical line e, ¢, 
intersecting the line 7, f, in the point e, 
and also intersecting the line 7, 7s in the 
point 4,. The lines , e, and n, e, will be 
the projections of another edge, and the 
lines 7, hg will be the horizontal projection 
of the edge directly opposite to the edge 
represented by the line m; és. In a similar 
manner and plainly indicated by the broken 
lines in the illustration we find the points 
ix, 93, fg and also 85, 0g. 

Join by straight lines the points dg and 
hy, ty and gs, gg and fz, ex and dg, these 
lines will, in connection with the lines h, 7, 
and ¢; fs represent the edges of the upper 
base of the prism, but will not show its 
true form, because in this view it is fore- 
shortened: the true form of the bases is 
shown by the hexagon in Fig. 241. Also 
join by straight lines the points mg and rz, 
8, and pz, Pz and og, mz and m;; these lines 
in connection with lines 7g sj and 7, 0; rep- 
resent the edges of the lower base of the 
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prism, and will complete the horizontal 
projection, or plan of the prism. 

The lines sg Pg, Py Og and py gz must be 
dotted because they represent hidden edges. 

Directions.—In the space marked Prob. 
42 draw a prism having the same dimen- 
sions as given in Figs. 241 and 242; the 
prism standing in a position which will 
make the edges form an angle of 60 degrees 
with the horizontal plane of projection. 
Use a scale of 6 inches to the foot. 


Problem 48. 


347. To FIND THE PROJECTIONS OF TWO TRUN- 
CATED PRISMS WEOSE LATERAL FACES OR 
SIDES MEET IN STRAIGHT LINES IN A 
PLANE; THE PRISMS STANDING IN A POSI- 
TION IN WHICH TWO FACES OF EACH ARE 
PARALLEL TO THE VERTICAL PLANE OF 
PROJECTION ; THE PRISMS HAVE EQUAL 


BASES. 

Let C, in Fig. 248, represent one prism 
and / the other, it is required to make a 
drawing of these prisms ; the prism ( stand- 
ing upright, and prism D is to occupy :¢ 
position in which the edges / & of the latter 
and A fof the former will form an angle of 
120 degrees; the base of each prism is 3} 
inches square, and the length of the shortest 
edges is 2 inches; all the lateral edges of 
both prisms must be parallel to the vertical 
plane of projection. 

This is a very simple problem; our object 
of presenting it is twofold; first, to show 
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last problem, and to prepare the way fi 
what is to follow ; second, to find the lengt 
of longer edges when the length of tl 
shorter ones are known. 

Let A B represent the ground line, an 
let us assume that the prism C stands d 
rectly on the horizontal plane of projectio: 
Consequently the line which represents th 
lower base of the upright prism will lie i 
the ground line A B; hence on this lin 
lay off two points e and f 3} inches apart 
through these points draw the vertical line 
egand fh; from the point f lay off on th 
line fia point 2; the distance between th: 
points f and /# must be equal to the give: 
length of the shortest edges, namely, 
inches. Through the point % draw a lin 
hk, making with the line ” f an angle ot! 
120 degrees. From the point / lay off on 
the line hk a point #; the distance between 
these two points must be equal to the given 
length, 2 inches; through the point / draw 
a line & 7 perpendicular to / /, and make the 
length of the line & ¢—measured from the 
point k—equal to 3} inches; through the 
extremity ¢ draw a line g 7 parallel to / A, 
and cutting the line e g in the point g; 
the line will be the length of the 
longer edges of the prism C, and the line 


eg 


i g will be the length of the longer 
edges of the prism C. It may be remarked 
here that, since the lines f~ A and hk i 


are equal in length, and the prisms have 
equal bases, it follows that the lengths of 
the lines e g and g7 will also be equal to 
2ach other. Join the points g and; the 
line gh will be the vertical trace of the 
plane in which the faces or sides of the 
prisms meet or join. If the line g / is pro- 
longed towards p, it will be found that th¢ 
line g p bisects the angle j/k, because the 
bases of the prisms are equal; and since the 
angle fik, formed by the edges f # and 
hk of prisms, which have equal bases, will 
always be bisected by the trace of the 
plane in which the prisms meet, it follows 
that, when the length of the shorter edge 
Shand the angle f / & are known, the length 
of the longer edge e g can be found by 
bisecting the angle fh k* Thus: Bisect 
the angle fh*& by the line gp, cutting the 
line ¢g in the point g, then the line eg will 
represent the correct length of the longer 
edges of the truncated prism. To find the 
horizontal projection of these prisms we 
proceed in the following manner : 

Fig. 244. At any convenient distance un- 
derneath the ground line A £& draw the 
square gy fs 7, 7, and since this square 
represents the horizontal projection of the 
truncated prism (, and since the lateral] 
edges of both prisms are parallel to the 
vertical plane of projection, it follows that 
the lines g, 7, and eg (Fig. 243) must lie in 
one and the same straigbt line drawn per- 
pendicular to the ground line A B. (See 
Prob. 37.) Prolong the lines /, 7, towards 
Ny, and the line gy fg towards /#,. Now it 
be evident that the horizontal pro- 
jections of the edges represented by the 
lines g (and / &, in Fig. 243, must lie in the 
line g, k, in Fig. 244; hence to complete 
the horizontal projection of these edges, we 
have only to find the extremities of their 
horizontal projections. Through the point 
¢ draw the vertical line 77,, cutting the 


must 


line g, &. in the point 7,, and also cutting 
the line 7, nv, in the point mm. ; 
line g, ¢, be the horizontal projection, and 


then will the 


g ithe vertical projection of one and the 
same edge of the prism ) ; and the line 
l, m, will the horizontal 
and a line coinciding with the line g 7 will 


be projection, 
be the vertical projection of another one 
and the same edge of the prism /). 
Through the point & draw a vertical line 
kk, cutting the line g, /, in the point /,, 
and the line /, 7, in the point 2,, then will tLe 
line from the point 7, to the point 4, be the 
horizontal, and the line / & the vertical pro- 
jection of another edge of the prism / ; 
and the line from r, to nm, the horizontal 
projection, and the line coinciding with the 
line A & the vertical projection of remaining 
The rectangle 7, *, 
ms, N, Will be the horizontal projection of 


edge of the prism JD. 


the base of the prism J, and completes Fig. 





the application of the principles given in the 


244. In this view the base of the prism 
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foreshortened because this prism stands 

an oblique position. 

Directions.—In the left hand side of space 

arked 43 draw the two prisms to a scale 
of Ginches to the foot, work to the dimen- 
sions given in the illustrations and find the 
correct length of the edges represented by 
the lines g gandge. Leave room in this 
<pace for the next and similar problem. 


\ Method for Making Irregular Shaped 
Pipes in Green Sand, 


By S. BoLLAnpb. 


all probability, hardly a 
foundry in existence that has not, in some 


There is, in 


irt of its career, had more or less anxiety 
over the moulding of jobbing pipes. What 
is here meant by jobbing pipes are such as 
ire called bends, elbows, tees, breeches, and 
all the varied forms of pipe needed for the 
trade. In some cases the anxiety arises from 
the lack of oven convenience for drying the 
whilst others again lament the cost 
making the patterns and core boxes, 
which, in some instances, is great, causing 
many owners of foundries to shun the busi- 
ness altogether. Strange as it may seem, it 
is nevertheless true, that the making of 
pipes in the regular system is gen- 
erally distasteful to all concerned in their 
manufacture. The pattern maker detests 
the frequent changes which must be made 
with the old patterns, on account of the dirt 
and nails with which they are usually 
covered—these elements, as we all know, 
being deadly foes to the keen edge of 
his tools—and the moulders almost uni- 
versally say they would rather make any- 
thing else than pipes. To save expense the 
plan of striking the thickness on the core, 
and moulding from a dry sand or loam 
pattern is often resorted to, but, on the 
whole, this is but a very poor substitute for 


cores 5 


these 


the pattern and core box correctly made. 

A very excellent method is adopted in 
some places where a large number of one 
kind of irregular pipe is required, which is 
to cast the halves of the casting to be made ; 
these are finished up and pinned together 
and used for the pattern, the core being 
made in green sand along with the mould. 
Jut such a pattern, valuable as it is for the 
purpose for which it was made, is utterly 
valueless for anything else. 

The method herein suggested is in reality 
a modification of the one.last mentioned, 
and fully meets the requirements of all in- 
terested, inasmuch as it can be made to 
answer for any and every kind of pipe 
required, be it circle, curve, or straight 
length, being simply as many half rings or 
sections of the required diameter and thick- 
ness as will form the halves of the pattern 
from which the casting is to be moulded. 
These in conjunction with the half flanges and 
core prints are always ready for any order 
that may come along, the only thing neces- 
sary to be made being the core iron or arbor 
for the green sand core; thereby obviating 
all the difficulty connected with the lack of 
oven facilities, as well as cost of pattern 
making. 

The engravings which accompany this 
the method 
more readily than could be done otherwise. 


article will serve to explain 


Fig. 1 is a perspective view of the bottom 
half of an elbow pattern formed by the 
rings with flanges and core prints set in 


position ready for ramming into the bottom | 
box. All the preparation needed is to have a 
templet of rough board cut out to the form 
of the inside of the pipe, to which the flanges 
can be secured. This being laid on the 
face board in the right position, the rings 
previously spoken of must be placed over 


e templet or guide. 


By referring to Fig. 2, which isa plan of 


bow, with the sections or rings marked 


I, it will be seen that they are to be made 
pering or wedge-shaped to any dimen- 


s 


m suitable for the job, although it is well 
make them as smallas practicable, seeing 


at they must be made flat, and not to the 


rele or curve of the pattern; otherwise it 
uuld mar their usefulness in the places 
ere it is nearly or altogether straight. 
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The first six, a, 6, c, d, e, f, are seen to be all 
alike, and fit, side by side, round the circle. 
At gand i is shown the use of odd rings, at 
different angles, in bringing the joints to 
tbe proper angle for taking either wedge 
or parallel sections, as shown at ¢ and /. 





| The moulder may use his own judgment as 
| to the propriety of making parallel sections, 
| as at A and/; for, as will be seen by refer- 
ring to the plan at g, the wedges may be 
reversed alternately, thus answering for the 
straight sections of the pipe, as well as 
the curves. There will, of course, be some 
portions that the rings may fail in wholly 
covering; but the ingenuity of the moulder 
will overcome any difficulty that may arise 
in that particular. 
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| ft. Very often they are made in loam, to 
|save cost of pattern making—a very ex- 
| pensive way of moulding such castings, we 
| must admit—all of which can be saved by 
the adoption of the method herein sug- 
Of course I admit there is a limit 
to its usefulness, but do not hesitate to state 
| that all pipes, up to 18” diameter, of what 
|ever form, may be successfully made at 


gested. 


| less than balf the cost of making by the pres- 
ent methods. 

One important item in the moulding of 
pipes by this method is the core irons or 


arbors. Very often (when it could be 
easily avoided) the irons are made in one 
piece, and have to be broken out, thus 


necessitating a 


new iron for each casting. 
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The bottom flask 
turned over, the templet and core prints 
|removed, and after the prints have been 
| prepared for parting easily, the core must 


being rammed and 





be rammed and formed in the inside, over 
which the top halves of the flanges and the 
rings are to be set, thus completing the 
pattern ready for the top flask. Nothing 


now remains but to finish the mould in the | 


regular way. 

I think it will be plain to any practical 
moulder that, when he possesses a set of rings, 
such as I have described, he can make any 
form of pipe wanted, of the diameter and 
thickness for which the rings were made. 
The method commend itself, par- 
ticularly to firms doing a large trade in 
crooked pipes, constantly changing in form, 


must 


‘to suit the several places which they must 


- 





Sree 








a 4 
ccatan SS 4 
= 
a 
ew 





Fig. 10 
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There is really no need for this expense in 





ithe majority of instances, as they can be 
made in sections, cutting them at such 
|places as will allow of their being drawn 


| . . . 
|from the casting without having to be 


broken. Fig. 8 isa perspective view of the 


core iron required, showing a plan of lock- | 


ing two irons together lengthwise. (is 


In A 
|an iron, formed like the letter |, so that its 


where the end of A meets B. is cast 
underside will be level with the top of core 
iron, as seen at D. A clamp, F, 
B to receive this iron, 
tween for driving a 

which will hold the two irons firmly to- 


is cast in 
leaving space be- 


hard-wood wedge, 


vether whilst the core is being made and 
handled. The wood expands as it absorbs 
moisture from the damp = sand, and is 


therefore becoming more firm all the time 


5 


until Then, of the 
shrinks, or burns away, and gives freedom 
to the irons, making their withdrawal from 


the casting comparatively easy. 


cast. course, wedge 


Fig. 4 shows plan of core iron for a pipe 
of that form. <A joins B at C, and the lock 
is seen at J. When cast, A can be pulled 
straight out, and 72 will travel in the direc- 
tion of the circle. All pipes which are but 
segments of circles, such as Fig. 5, need 
only a plainiron, with suitable arrangements 
for handling, and are easily taken out. 

Fig. 6 shows an elbow with long end. 
This iron joins together at 
before 


A and the lock is 
Fig. 7 isa plan of pipe 
It will be seen that A joins B 
at C, making it easy to draw out each part 
separately. 


as shown. 


often made. 


Fig. 8 shows plan of core iron for a tee 
or cross pipe. As will be observed, it re- 
quires a somewhat different arrangement to 
meet this case. Let the reader refer to the 
perspective view of this iron at Fig. 9; it 
will be seen at a glance that a recess is left 
in core iron # to receive the reduced end of 
A, which passes in under the clamp and is 
then wedged firmly to place. It will also 
be seen that the wings cannot be cast on the 
reduced end of A, consequently loose ones 
are made to be slipped on after the two 
irons are braced together. 

Fig. 10 shows the loose wing, the hole in 
which can be made large enough to admit 
of a wood wedge either under or over. 
These illustrations will, I think, be sufficient 
to give an idea of the system of core irons 
needed to save the expense of making new 
ones every cast. 

AR 


Personal, 
We recently had the pleasure of a call 
from A. 


Some 


G. Brown, of Glasgow, Scotland. 
two Mr. Brown went to 
Glasgow in the interest of the Westinghouse 
engine, and his present brief visit to this 
country is a business one. 


years ago 


Mr. Brown, who 
isa mechanic and engineer of recognized 
ability, and a close and accurate observer, 
while pleased with many things in Glasgow, 
has lost none of his interest for things in this 
country. that if me- 
chanics lived as well there as they do here 
it would cost them quite as much. 


His experience is 


He also 
thinks that, notwithstanding they work for 
very materially less wages, general machine 
work costs quite as much there as here. 
There is not, he says, that interest in getting 
along with work—getting the job done 

which characterizes American mechanics. 
His observations confirm the opinion we 
have often expressed that in large tools and 
conveniences for handling heavy work, they 


are far ahead of us, but tools 


that in small 
and in means for doing light 


quite as far ahead. 


work we are 
The means provided by 
the railroads for suburban travel Mr. Brown 
considers far superior to those provided in 
this country. Suburban trains make quick 
the much lower than 
they are here, notwithstanding the fact that 
through 


time, and rates are 


rates are higher. Yearly tickets 
are issued, upon which the holder may ride 
is all the time. 
The Westinghouse Company are establish- 


as much as he chooses, if it 


ing works at Glasgow for manufacturing 
engines, and Mr. returns with the 


expectation of being absent five years. 


Brown 


ae 


A bieycle in Kentucky recently served its 





possessor a good purpose. He was a doctor, 
jand used his bicycle in making professional 
Returning home 


|after dark, a mad bull, attracted by the light 


calls around the country. 


|from the lantern, charged the bicycle, and 
| there was a race uphill, with the bull per- 
| ceptibly gaining. When the doctor reached 
| the top of the hill he had things his own 

The 


considers the bicycle saved his life, though 


|way, and distanced the bull. doctor 


| 
very precise people may observe that if there 
had been no bicycle there would have been 
no attack. 

oe 


Natural gas has been unearthed at How- 


ard, Ohio. 
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LETTERS FROM PRACTICAL MEN, 


Welding Collars on Shafts. 
Editor American Machinist : 

Noticing inquiry and answer 387 to H. 
H. H., Worcester, Mass., your answer 
would not do at all for the purpose which 
In fact, in welding collars on 
shafts the collar must be at least }’’ short ; 
that is, when the collar is fitted around the 
shaft ready for welding, it should not come 
together at the ends by }”, for the reason 
that in welding a collar on a shaft you will 
reduce it in size of diameter, or it would not 
weld at all. The act of hammering in 
welding of course enlarges or stretches the 
collar. The best way to get the measure 
for length of iron for a collar, I find, is 
first: Get diameter of shaft, say 2’’ (now 
suppose the iron to be usedis $’’), then add 
three times the diameter of shaft, which is 
6’, to which add three times the thickness 
of collar, which is 1$’’, or 74” will make the 
collar. This will only hold correct fora 
collar that is welded to the shaft. 

For a collar that is first welded then 
shrunk on the shaft, say three times diame- 
ter, is 6’; three times thickness of collar is 
14’, which makes 7}; add 3” for every 
inch, which would make 3” and ,’’; then 
the total length required would be 8,7,’’, no 
allowance to be made for welding. These 
rules are practically correct, but, mathe- 
matically, no rule will be correct in making 
circles, for the reason that all iron is not 
the same. Some will enlarge in bending, 
others will contract. Good iron enlarges, 
poor iron contracts. Practice and a knowl- 
edge of the iron used only will get it mathe- 
matically correct. 

I beg your pardon for differing with you, 
but thirty years’ practice has demonstrated 
to my satisfaction that theory and practice 
are two different things. 

Henry Henprrx. 


he desired. 


[The tone of the remark, ‘‘ that theory 
and practice are different things,” leads us 
to believe that our correspondent has no 
confidence in theory. That theory and 
practice are different things is true, but that 
correct theory and practice will give differ- 
ent results is not true. Practice is based 
upon theory, and the result obtained by 
both must always be alike. Our corre- 
spondent’s rules are not based upon correct 
theory, and consequently the results ob- 
tained by these rules will not be correct in 
every case. We still believe that the rule 
given in answer to question 387 is correct. ] 


The Question in Ethics, 
Editor American Machinist: 


I am not satisfied with the way “ Jarno” 
has left the question of shaft forging in his 
second article in the AMERICAN MACHINIST 
of Sept. 24th. If you will kindly reproduce 
the cuts Figs. 1 and 2 it will save your 
readers the trouble of referring back. The 
facts in the case, as they appear, are as 
follows: A* party sent a sketch, Fig. 1, 
with an order for a cylindrical piece of 
shaft. Starting at A the piece was forged 
and the measurements stepped off in order. 
Wien about to cut the piece off at B it was 
seen that the sum of the parts as figured 
was not equal to 6 feet and 6inches. The 
italics are my own. It appears from the 
story that in the end the smith had to make 
a second forging, as per Fig. 2, and lose all 
the work done on the first one. 

I can readily see how this would be so if 
the man ordering the piece was a wealthy 
lawyer and the man who made it a poor 
man. But that there was the first particle 
of common justice or fairness about it I 
cannot see. I can’t say whether it was 
‘“‘ethical” or not, because I really . don’t 
know just what the word means; but I 
cannot believe there isin justice any middle 
ground. When a man shifts his own mis- 
takes on some one else (a very common 
thing) he is mean enough, but when he asks 
aman to” pay the cost he is too mean for 
any ordinary purposes. 
that when the 


~ 


It seems to me 
question, Who made _ the 


mistake? is answered, the question is also 
answered as to who should pay the bill. 
According to the statement of the case, 





the smith received the order and sketch, 
and went to work in the most natural way 
in the world to make the forging. He had 
no reason to suppose the figures were 
wrong—he had no occasion to question 
them—but when he got ready to cut off the 
shaft he discovered that the shaft would, if 
cut where he intended to cut it, be a foot 
shorter than the figures called for. Then, 
although he had no means of knowing 
which set of figures was right, it would 
have been, in my opinion, proper for him to 
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have stopped where he was, and inform the 
party giving the order of the facts in the 
case, and ask for further instructions. At 
this point it would, in my opinion, have been 


acting the part of a gentleman if the party | 


giving the order had acknowledged his mis- 
take, thanked the smith for stopping as he 
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| 
mistake in this case, let us assume, was in| short spiral springs, serves to open and 


the 6 feet 6 inches instead of the short | close the valve whenever the piston reaches 
measurements, and if he had gone ahead and | its extreme lower or upper position. 


cut off the piece and delivered it, he would 


have been all right, but owing to the delay | 
Should he be 


he did not deliver on time. 
held responsible to any extent? I think 
not, because he did what was right, and no 
man should suffer for doing right. 

J. G. TRAMIs. 


<> 


|The Hoffman Automatic Steam Damper 
Regulator. 


| 
| é Pay ; 
| A serious defect in many automatic dam- 
| per regulators is the fact that any excess of 
| steam pressure causes them to close the dam- 
per suddenly and entirely, keeping it closed 
|until the required reduction of pressure 
takes place and then opening it wide; so 
|that there is either a full draft or none at 
|all—a mode of operation which is the re- 
| verse of economical. 
| The engravings presented herewith illus- 
trate a device intended to overcome this 
| difficulty. 
| The regulator is screwed into the boiler 
by the threaded stem s, and connection 
made with the damper lever by a chain 
attached to the eye-bolt at the top of the 
plunger g. 

In operation excessive steam pressure 
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AUTOMATIO STEAM DAMPER REGULATOR. 


did, asked him to save so much of the forg- 
ing as he could, if any, to complete the job 


as per Fig. 2, and make the charges caused | 


by the mistake as low as he well could. 

I make so many mistakes myself that it 
would be greatly to my interest if some 
code (which I had as soon should be called 
ethical as anything else) was established by 
which some one else could be made to stand 
the expense, but certainly I do not think it 
would be right. 

If ‘‘ Jarno” or any one else thinks I am 
wrong I should like to have them consider 
the following : looked 
over the sketch in the way he did when he 
forged it, and agreed to make the forging 
on & guarantee that it should be delivered 
ata fixed time. Assume that he forged the 
piece the same as stated, and discovered the 


Assume the smith 


mistake when he got ready to cut the piece | 


off, stopped at that point and reported to 
the maker of the order, but, owing to this 
delay, he did not deliver on time, But the 


1aises the valve 2, admitting steam to the 
chamber A and raising the piston g. 

The upward movement of the piston in- 
| creases the tension of the spiral spring 7, 
thus tending, by means of the lever /, to 
the valve v7. In this way an equilib- 
rium is established between the valve and 
piston, causing them to respond to slight 


close 


variations of steam pressure, and with an 
amount of movement determined by the 
amount of variation in pressure. 


By simply detaching the spring // the | River Schuylkill. 


piston will rise to the full limit of its motion 


whenever the valve opens, thus closing the | 


damper entirely, should such action, for 


any reason, become desirable. The pres- 
sure at which the valve opens is determined 
upon the spiral 
spring over the valve shown in the sec- 
tional view, and this compression can be 


by the compression put 


adjusted by the screw plug through which | 


the valve-stem ”! works. 





| 
| 
| 
| 


It is claimed for this regulator that it will 
indicate by its motion slight variations in 
steam pressure before they can be noticed 
on the steam gauge. 

It is manufactured by the Hoffman Lubri- 
cator and Oil Company, Binghamton, N. Y. 


-—_>- oe 


Oliver Evans. 


We have before this urged that justice 
was not done to Oliver Evans for the part 
he took in inventing and showing how to 
use the high pressure steam engines for 
various purposes. An able, but anonymous 
writer in the New York Times writes at 
length on this subject. After establishing 
Mr. Evans’ claims, by reference to the patent 
granted him by the State of Maryland in 
1787, to the invention of the high pressure 
steam engine, this writer says : 

He is the same Oliver Evans whom Elijah 
Galloway, the British writer on the steam 
engine, compared with James Watt as to the 
authorship ot the locomotive, or rather 
‘*steam carriage,” asthe locomotive was in 
those days termed. After showing the un- 
fitness of Mr. Watt’s low-pressure steam 
engine for locomotive purposes, Mr. Gal- 
loway, more than 50 years ago, wrote: 
‘* We have made these remarks in this place 
in order to set at rest the title of Mr. Watt 
to the invention of steam carriages. And, 
taking for our rule that the party who first 
attempted them in practice by mechanical 
arrangements of his owa is entitled to the 
reputation of being their inventor, Mr. 
Oliver Evans, of America, appears to us to 
be the person to whom that honor is due.” 
He is the same Oliver Evans whom the 
Mechanics’ Magazine of London, the leading 
journal of its kind at that period, had in 
mind when, in its number of September, 
1830, it published the official report of the 
competitive trial between the steam car- 
riages Rocket, San Pariel, Novelty, and 
others on the Liverpool and Manchester 
Railway. In that trial the company’s 
engines developed about 15 miles in an hour 
and spurts of still higher speed. The Maga- 
zine points to the results of the trial, and 
then, under the heading of ‘‘ The First Pro- 
jector of Steam Traveling,” it declares that 
all that had been accomplished had been 
anticipated and its feasibility practically 
exemplified over a quarter of a century 
before by Oliver Evans, an American 
citizen. The Magazine showed that many 
years before the trial Mr. Evans had offered 
to furnish steam carriages that, on level 
railways, should run at the rate of 300 miles 
in a day, or he would not ask pay therefor. 
The writer will state that this offer by Mr. 
Evans was made in November, 1812, at 
which date not a British steam carriage had 
yet accomplished seven miles in an hour. 

In 1809 Mr. Evans endeavored to estab- 
lish a steam railway both for freight and 
passenger traffic between New York and 
Philadelphia, offering to invest $500 per 
mile in the enterprise. At the date of his 
effort there was not a railway in the world 
over 10 miles long, nor does there appear to 
have been another human being who up to 
that date had entertained even the thought 
of asteam railway for passenger and freight 
traftic. In view of all this, is it at all sur- 
prising that the British Mechani » Magazine 
declared Oliver Evans, an American, to be 
the first projector of steam railway travel- 
ing? In 1804 Mr. Evans made a most note- 
worthy demonstration, his object being 
to practically exemplify that locomotion 
could be imparted by his high-pressure 
steam engine to both carriages and 
boats, and the reader will see that the 
date of the demonstration was three years 
before Fulton moved a boat by means of 
Watt’s low-pressure steam engine. The 
machine used involved the original double- 
acting high-pressure steam engine, the orig- 
inal steam locomotive, and the original 





high-pressure steamboat. The whole mass 
| weighed over twenty tons. Notwithstand- 
|ing there was no railway, except a tempo- 
|rary one laid over a slough in the path, Mr. 
Evans’ engine moved this great weight 
|with ease from the southeast corner of 
| Ninth and Market streets, in the city of 
| Philadelphia, one and a half miles to the 
There the machine was 
|launched into the river, and the land 
| wheels being taken off, and a paddle wheel 
attached to the stern and connected with 
the engine, the now steamboat sped 
|}away down the river, until it emptied into 
the Delaware, whence it turned upward, 
until it reached Philadelphia. Although 
thisstrange craft was square, both at bow and 
stern, it nevertheless passed all the up- 
bound ships and other sailing vessels in the 
river, the wind being to them ahead. The 
| writer repeats that this thorough demon- 
| stration by Oliver Evans of the possibility 


| The rod 7, with its adjustable collars and! of navigation by steam was made three 
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years before Fulton. But for more than a 
quarter of a century prior to this demon- 
stration, Mr. Evans had, time and again, as- 
serted that vessels could be thus navigated. 
He did not contend with John Fitch, but, 
on the contrary, tried to aid him, and ad- 
vised him to use other means than oars to 
propel his boat. But Fitch was wedded to 
his own methods. In 1805 Mr. Evans pub- 
lished a book on the steam engine, mainly 
devoted to his form thereof. Iv this book 
he gives directions how to propel boats by 
means of his engine, against the current of 
the Mississippi. Prior to this publication 
he associated himself with some citizens of 
Kentucky—one of whom was the grand- 
father of the present Gen. Chauncey Mc- 
Keever, United States Army—the purpose 
being to build a steamboat to run on the 
Mississippi. The boat was actually built 
in Kentucky and floated to New Orleans. 
The engine was actually built in Philadel- 
phia, by Mr. Evans, and sent to New Or- 
leans; but before the engine arrived out, 
the boat was destroyed by fire or hurricane. 
The engine was then put to sawing timber, 
and it operated so successfully that Mr. 
Stackhouse, the engineer who went out 
with it, reported, on his return from the 
South, that, for the thirteen months prior 
to his leaving, the engine had been constantly 
at work, not having lost a single day. 

The reader can thus see the high stage of 
efficiency which Oliver Evans had imparted 
to his engine fully eighty years ago. On 
this point Dr. Ernst Alban, the German 
writer on the steam engine, when speaking 
of the high-pressure steam engine, writes: 
‘*Indeedsto such perfection did he (Evans) 
bring it, that Trevithick and Vivian, who 
came after him, followed but clumsily in 
his wake, and do not deserve the title of 
either inventors or improvers of the high- 
pressure engine which the English are so 
anxious to award to them. * * * When 
it is considered under what unfavorable cir- 
cumstances Oliver Evans worked, his merit 
must be much enhanced ; and all attempts 
made to lessen his fame only show that he 
is neither understood nor equaled by his 
detractors.” 

The writer has already shown that there 
are bright exceptions to this general charge 


brought by Dr. Alban against British 
writers, but the overwhelming mass of 


them have acted more like envious children 
than like men, when speaking of the author- 
ship of the double-acting high-pressure 
steam engine, the locomotive, and the steam 
railway system. Speaking of this class of 
British writers, Prof. Renwick, when allud- 
ing to their treatment of Oliver Evans, 
writes: ‘* Conflicting national pride comes 
in aid of individual jealousy, and the writers 
of one nation often claim for their own vain 
and inefficient projectors the honors due to 
the successful enterprise of a foreigner.” 
Many of these writers totally ignore the 
very existence of Oliver Evans, and all of 
them attribute to Trevithick and Vivian the 
authorship, of the high-pressure steam en- 
gine and the locomotive. Yet, when doing 
so, all of them substantially acknowledge 
the American origin of both inventions, 
because it is morally certain that Trevithick 
and Vivian got possession of the plans and 
specifications of his engine. Oliver Evans 
sent them to England in 1794-5 by Mr. 
Joseph Stacy Sampson, of Boston, with the 
hope that some British engineer would ap- 
prove and conjointly with him take out 
patents for the inventions. Mr. Sampson 
died in England, but not until after he had 
extensively exhibited Mr. Evans’ plans, ap- 
parently, however without success. After 
Mr. Sampson’s death Trevithick and Vivian 
took out a patent for a high-pressure steam 
engine. This could happen and yet the 
invention be original with them. But they 
introduced into Cornwall a form of boiler 
hitherto unknown in Great Britain, namely, 
the cylindrical flue boiler, which Oliver 
Evans had invented and used in America 
years before the names of Trevithick and 
Vivian were associated with the steam en- 
gines. Hence, they were charged over 50 
years ago with having stolen the invention 
of Mr. Evans, and the charge has never 
been refuted. Hence, when British writers 
ignore the just claims of Oliver Evans, and 
assert for Trevithick and Vivian the author- 
ship of the high-pressure steam engine and 
the locomotive, they thereby substantially 
acknowledge the American origin of both 
inventions. 
- ee 
Design and Construction of Machine 
Shops, Boiler Shops and Foundries, 


By W. H. HorrMan. 


Outside of our large cities the average 
machine shop is without a basement, and 
many shops in the cities and large towns 
have only rough cellars, which are usually 
the abiding place of numerous families of 
rats, and the of Dark, 
damp, and without ventilation, these pest | 


germs desease. 


holes are a standing menace to the health! 


of the operatives, and a source of danger. 





from fire to the owner, as they are seldom 
inspected or even entered for any purpose. 
A machine shop with a good basement 
has many advantages, and the first extra 
cost is soon recovered by the increased life 


wet rot is prevented, for the basement pro- 
vides means of ventilation, and the space 
gained valuable. In a _ well-arranged 
basement can be placed some of the several 
good systems of heating, and one in particu- 
lar where the cold air is forced into and out 
of a room fitted with a nest of steam pipes. 
The heated air, after leaving the room, 


is 


Fig. 2 


Side Section Elk vation 


of the floor beams and planking, as dry or | 


width from the roof, the sides of course 
resting on the side walls. By this method 
we get our two floors clear of all large sup- 
porting obstructions, the first floor being 
|entirely free from wall to wall. The writer 
believes in the use of rolled beams in all 
kinds of factory construction, and will here 
describe a method of arranging such beams 
for carrying the top floor of a machine shop 
50 feet wide and 250 feet longin the clear, and 
large enough to produce from fourteen to 


| 


seventeen 100 horse-power stationary engines 
per month. 
three jib cranes on the first floor, one at or 


I should have no more than 
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HoFFMAN’S 


Passes through several pipes to the various 
All small, rough castings, 
bolts and nuts, wrought-iron piping and 


departments. 


other like supplies, can be stored in the 
basement, as a simple hydraulic or any 
other power elevator, will carry these stores 
to all of the upper floors. 

I do not believe that any machine shop 


should be more than 60 feet wide, and 45 to 





50 feet in width will answer in most 


Assuming 50 feet as the width, one central 


cases. 


row of posts or columns is ample for the 
support of the first floor, while the second 
or top floor can be hung at its center of 
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Snop PLANs. 


near the center of length, and the other 
two near the largest tools, and I should 
simply use these two cranes as auxiliaries 
to the 
largest casting to be 


traverse cranes. Supposing our 
5 feet in depth, we 
should require a distance of 18 feet 6 
inches from the level of the first floor to 
the top of the traverse crane tracks, and 5 
feet from the top of these tracks to the 
floor The 


traverse trolley should not be more than 2 


underside of the second beams. 
feet 6 inches deep, including truck wheels 
and hoisting gear, and the line shaft should 
be placed 2 feet 5 inches below the floor 


7 


beams, thus allowing for pulleys 54 inches 
in diameter, while the traversers can all pass 
under the shaft, in moving in any direction. 
The ends of the tracks 
ported at the walls, the remaining portion 
rods and 
As we 


traverse ure sup- 


being attached by suspending 
braces to the second floor beams. 
have 18 feet 6 inches in the clear above the 
first floor, our jib cranes can have a hoist of 
12 feet, which is sufficient for any modern 
steam engine shop. 

As the second floor will be arranged for 
light work only, we need no heavy cranes of 
any description there (the modern automatic 
traversing crane being the most convenient 
for this room), and therefore a distance be- 
tween joints of 13 feet 6 inches will be suffi- 
cient. 
two line shafts will provide for the best and 


As the tools on this floor will be small, 


most economical arrangement of belting and 
counter: shafts. 

The roof of such a building must neces- 
sarily be of some good truss design, and the 
supporting trusses proper should be made 
On 
floor I should place the pattern makers’ room, 
allowing 80 feet for its length and 50 feet for 
its width, 
would 
room, 


of rolled or riveted beams. the second 


and at the end of this room | 
locate the pattern lumber storage 
20x50 feet; this 150 


feet in length for a machine shop on this 


will leave us 
floor. 

Taking 2,800 pounds asthe average weight 
of each of the small the 
floor, and supposing that we have sixty ma- 
chines here, we have in this 168,000 
pounds, then there will be 20,000 pounds 
of fixtures, vises, etc., and 40,000 
pounds of pattern makers’ machinery and 
must 


tools on second 


item 
special 
lumber. To the above figures we 
add 60,000 pounds for material in course of 
construction, and the weight of the shafting, 
floors, and cross beams, say 150,000 pounds, 


small tools and 20,000 pounds, 
making a total of 458,000 pounds (230 tons) 


supplies 


to be supported by the roof trusses. 

As we will place these trusses at 10 feet 
centers we shall have a little over 9 tons on 
each roof truss, though we have not in- 
cluded the weight of the roof above nor the 
weight of the traverse cranes and their load 
below; but if we include the last items the 
total weight on each roof truss can never be 
more than the 
second floor in two layers of spruce and 


25 tons. I should make 
yellow pine, the combined thickness being 
34 inches, the whole resting on the main 
cross beams and intermediate I beams. 

The foundations and walls for a machine 
The depth 
of the concrete should be at least 40 inches, 
and the width 36 inches. The brick walls 


should be 20 inches thick at the basement 


shop are of great importance. 


and first story, and 16 inches at the second 
story, while at every roof truss there should 
be a pilaster 24 inches wide, and extending 
down to the 20 inch wall. 

The beams of the second floor should be 
rolled iron, and at each 10 feet there should 
be two bolted together, side by side, with a 
space of 3 inches between them. Support- 
ing these, and the the 
center of the building, will be a double set 
of i the entire 
length of the building. 

The end and side sectional views, Figs. 1 
and 2, accompanying this paper, illustrate, 


intermed.ates at 


stringer beams running 


in a general way, the building described. 


It will be seen that the roof trusses are also 


double, with a cross-section like sketch, 


Fig. 3, and by making them in this manner 
only one-half of the girder is lifted to its 
position at a time, the two halves being 
thimbled and bolted together after being 
placed in position. 

The main suspension bolts for holding up 
the second floor pass down between the two 
sides of the truss. The space between the 

ay 


sides is 34 inches, and the bolts are 24 
inches in diameter, as this diameter of bolt 
gives us a cross-section that calls for only 
44 tons load per square inch. Anotuer 
paper will describe further details, and a 
general plan of the machine, ereccing and 
the of 
power, and the arrangement of the engine 
be subjects for a 


forge shops, while transmission 


and boiler will 


third paper, 


rooms, 
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}on the editorial staff of the AMERICAN Ma- 


CHINIST, and that, beginning with this week, 
he will devote his whole time to mechanical 
with the paper. Mr. 
Miller is a mechanic and engineer of recog- 


matters connected 


nized ability, and has, in the past, con- 
tributed valuable matter to our columns. 
He leaves an excellent position in a large 
manufacturing 
himself with journalism. 
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establishment to connect 


Compensation of Skilled Mechanics. 

While we believe that there are few first- 
class skilled mechanics who are unemployed, 
except during times of unusual industrial 
depression, yet it may not be amiss to in- 
quire how much of the complaint of manu- 
facturers about the scarcity of skilled labor 
is due to the fact that many of them are 
persistently trying to secure highly skilled 
labor at the price of the unskilled article. 

In the labor market, as in most other 
things a man generally gets and keeps 
about what he is willing to pay for, and if 
the proprietors of a manufacturing estab- 
lishment make up their minds that they will 
pay no more than a certain fixed price for 
skilled labor, that price being little if any 
above the price of ordinary unskilled labor, 
and below the ruling rates elsewhere, then 
they are ina fair way to be among those 
who complain of the scarcity of skilled 
labor. 

Skilled labor will generally be most scarce 
where it receives the poorest compensation, 
and probably the surest way to secure a 
plentiful supply of such labor is to let it be 
understood that a fair compensation awaits 
the man who shows the possession of un- 
common skill. 

To mention a case bearing upon this view 
of the question, we once knew a shop where 
two tool-dressers were steadily employed, 
and they required occasional help from the 
third man. Lots of steel was used up, and 
much time consumed in grinding and _ loaf- 
ing about the tool-dressers’ forges; but that 
had come to be the normal condition of 
things and no one complained very loudly ; 
but one day one of the tool-dressers quit, 
anew man was put in his place, and ina 
short time was doing all the tool-dressing 
required in that shop, not because he work- 
ed so much faster than the other men, but 
because his work was so skillfully done that 
much less tool-dressing was required. 

Now in cost of material, and time saved 
in trips to the tool-dresser, and the grind- 
stone, this man was probably saving for the 
proprietors of that shop at least twenty-five 
dollars per day ; and he received just fifteen 
cents per day more than the man whose 
place he was hired to fill. 

It may be that this man received all 
he was worth; butif so, then the man who 
preceded him received much more than he 
was worth; and in either case, there was 
poor encouragement for the highest of 
skilled labor. One way to lessen the com- 
plaint about the scarcity of skilled labor is 
to avoid such cases as far as possible, and 
have it well understood that the compensa- 
tion which a mechanic is likely to secure, 
will bear some reasonable proportion to the 
grade of skill possessed by him. 

aa a 
The Horse Must Go. 

The opinion that some other means than 
horses must be employed for moving street 
cars is ‘rapidly gaining ground. Cars 
moved by horses present a spectacle too 
unmechanical to be tolerated in these times, 
when the power of steam is taking the place 
of muscular exertion in almost everything. 
Better speed is demanded on street roads, 
and it has become a case of absolute cruelty 
to animals to compel horses to perform the 
service required. The life of a horse in 
such service is but a few years at the most. 
Fortunately, the demands for better service 





| are such as leave horses out of the question, 
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and, undoubtedly, in a few years they will 
be out of the question in point of economy. 
Just as the steam engine displaced horses 
used for pumping, water and performing 
other service at mines, so it will, indirectly 
probably, displace horses on street railroads. 

At the present time opinion as to the best 
means of street car propulsion seems to be 
pretty evenly divided between electrical 
motors and wire cable, the real means in 
both cases being, of course, the steam en- 
Electrical motors have received set- 
backs through lack of knowledge of how 
they should be constructed, but knowledge 
is being slowly gained by experience, and 
this disadvantage will gradually disappear. 
Unwarranted claims have also frequently 
been made for electrical motors, and when 
they have been constructed in apparent 
ignorance of the principles of mechanics and 
put to work, the result has been practically 
a failure. For the purpose of being early 
in the field, inventors have put their motors 
at work when the result could be nothing 
but failure, and found in the end that their 
haste has been the cause of seriously de- 
But it should not be 
assumed that while progress is being made in 
electric motors, those interested in cable pro- 
pulsion are standing still. Invention is busy 
in that direction, and many believe cable 
propulsion has not yet been fairly tried. 

A few years ago steam used direct was 
thought to be the best means for operating 
street railways. At the present time this 
means has but few advocates. Steam street 
motors have substantially proved failures 
after what appears to have been a very fair 
trial. It does not follow that attempts to 
use steam motors for this purpose will be 
abandoned, but the prospects for success in 
that direction do not appear to be flattering, 
compared with either the cable or with elec- 
tric motors. The race appears to be between 
these two, and between them the horse will 
be gradually crowded out. 

=a 
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laying progress. 





Elsewhere in this issue we publish an 
article on ‘ Unfair Examination of Rail- 
road Men.” The writer of this is-an ex- 
perienced locomotive engineer, and un- 
doubtedly reflects the opinions of a great 
many engineers upon this subject. His 
argument, in effect, that the proper test for 
color blindness and eyesight is such as 
would cover the case as it would come up 
practically to the engineer while on duty, is 
one that is not easily met. No one would 
think of settling an important matter by 
laboratory tests when it could just as easily 
be come at ina manner exactly equivalent 
to practice. No one would hire a mechanic 
because of his ability to deliver a lecture on 
mechanics, or discharge him because he 
lacked that ability. Neither would a test 
of his ability be made upon something as 
different from the tools of his trade as pos- 
sible. There is a good dcal of discussion 
upon this subject just now, therefore we are 
glad to put upon record the opinion of a 
locomotive engineer who is entirely com- 
petent to present the case as it looks to him, 
and undoubtedly to many others. 

an eee 

If there is a situation in the world where 
‘‘cheap” appliances have no place, it is 
around a boiler. And it is not alone be- 
cause of dunger in their use, but because in 
the end cheap boiler fittings cost too much. 
Just a few minutes’ reflection will convince 
the most skeptical that the grates that are 
always burning out, the safety valve that 
always leaks and always needs tinkering, 
the gauge that is always wrong, and the 
blow-off that works all the time are costly 
luxuries. The best boiler fittings that can be 
had are the only ones that are cheap. 
There are too many poor fittings made _ be- 
cause there are too many men who never 
thought long enough about the matter to 
avoid having them. 

a oe 

Last week we published a communication 
in reply to a previous communication on 
packed plug cocks; since then we have re- 
ceived two others covering the same ground. 
One of these correspondents goes back fifty 





years, and instances packed cocks in use. 
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We have no doubt that he is correct. Such 
cocks have been in limited—too limited— 
use for years; but for some reason, perhaps 
their increased cost, do not find anything 
like general favor. The following extract 
from a private letter to the writer, about 
two years ago, quite fairly explains the con- 
dition of the trade in packed plug cocks 
away from a few larger cities: ‘‘I used the 
packed cocks as you suggested, but could 
not find them in stock. I found a small 
manufacturer who had patterns, but did not 
make any except occasionally, when one or 
two were ordered. He made four for me 
at a good round price.” One correspondent 
suggests that if ‘‘ Engineer” would go into 
the business of manufacturing packed plug 
cocks it would be interesting to know how 
many he could sell, notwithstanding they 
are a good thing. 
— 2 ERR ———— Z 

The new process of making sugar from 
sorghum—the diffusion process—has created 
so much interest that Commissioner Cole- 
man, of the Department of Agriculture, has 
been investigating it. He speaks highly of 
the economical probabilities of the new pro- 
cess. The use of the usual ponderous ma- 
chinery is dispensed with, the cane being cut 
into small pieces, placed in cells and treated 
with hot water to extract the saccharine mat- 
ter. The experiment is being carried on at 
Fort Scott, Kansas. Commissioner Coleman 
expressed himself as believing that there 
would be opened a large industry; that 
the farmers could raise the sorghum, and 
cessation of over-production of other farm 
products would result. It has been esti- 
mated that the cost of sugar made by the 
new process will not exceed three cents 
per pound. The new process will be tried 
on Southern cane. 

-_  — 


Work on the Hudson River tunnel is 
again suspended for lack of funds. When 
the tunnel is completed, as it undoubtedly 
will be sometime, a large proportion of the 
total cost of construction will be made up 
of interest account, and the expense of 
doing over again what gets undone in the 
intervals between work. Then, whatever 
use the tunnel is put to, the public must pay, 
unendingly, for the unnecessary cost. Itis, 
at the least that can be said, unfortunate 
that so much important work is done in this 
way. It would be better to wait until the 
money for completing such work: was as- 
sured before beginning it, then the cost is, 
if the work is properly done, just what it 
should be, instead of three or four times as 
much. This will always be found finan- 
cially to the advantage of those at least that 
are indirectly interested. 

ae 

For years we have been, at frequent in- 
tervals, treated to mathematical demonstra- 
tions of the enormous outlay of labor in- 
volved in building the great Chinese wall, 
only to be told at last that there is no such 
wall, nothing but a few little patches of a 
very cheap sort of earthwork faced with 
brick, imagination doing the rest. 
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Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer's name and address, 
If so requested, neither name, correct initials nor loca- 
tion will be published, 


(399) P. M. C., Roxbury, Mass., asks. 
What is the best means of removing oil and scale 
from a boiler? A.—It depends much upon the 
construction of the boiler, but usually the best 
way is to get into the boiler and scrape and wash 
it out. 


(400) W. D., Livingston, Mont., asks: 
Which side of a leather belt should be run next 
the pulley to produce the most friction—the hair or 
flesh side? A.—The general, and we believe the 
proper, practice is to run the smooth side of the 
belt next the pulley. As tothe relative friction of 
the sides, it is a disputed question, and probably 





different results would be obtained under different 
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circumstances, with the preponderance of evidence 
in favor of the smooth side. 


(401) P.J.M., Philadelphia, Pa., asks: 
What are the rules for finding the gear wheels for 
cutting threads when the gear is compound and 
when it is simple; also when the lathe screw is a 
double thread and when it is single? A.—See 
AMERICAN MACHINIST, August 13, page 1; August 20, 
page 4; and October 15, page 5, 1881. 


(402) H. I., Cleveland, Ohio, writes: 
1. What is the advantage (if any) to build a chim- 
ney round inside for a steam boiler? A.—There 
is no advantage. 2. Does it injure the draft in any 
way if we set the boiler, say, 20 or 30 feet away 
from the chimney, connecting the boiler and chim- 
ney by a wrought-iron pipe having a diameter 
% larger than the chimney itself? A.—There 
will not be any very material injury to draft 
after it has been created, but you may meet with 
considerable difficulty in creating the draft when 
the fires are to be started. 


(403) R. A. C., Ayer, Mass., writes: 
Suppose we have a rectangle made of iron pipe— 
say, the rectangle is 10 ft. long and 5 ft. wide, allow- 
ing the water to flow throughitfreely. Now assume 
this rectangle is placed in a vertical position (the 
long sides standing vertically and the shorter ones 
lying in a horizontal position). The water in the 
pipe is heated by a fire made under one of the bot- 
tom corners of the rectangle. What we would like 
to know is this: When the water is heated to above 
212 degrees, will it cause the water to circulate 
around the rectangle? A.—Yes, it will. 


(404) S. C. R., Boston, Mass., writes: 
Can you put us in the way of ascertaining the de- 
gree of temperature to which files are raised before 
tempering? We know about how hot the file pot 
in which they are heated ought to be to the eye, 
but we want to know the degrees of heat. A.—Our 
inquiries relating to this have failed to bring us 
satisfactory answers. Since you know how hot the 
file pot should be by its appearance, it would seem 
to us that by engaging a mechanical engineer who 
has instruments for obtaining the degrees of heat, 
the problem can be very easily and quickly solved. 


(405) F. B., Three Rivers, Mich., writes: 
Will you please instruct me how to knit brass to 
cast-iron? We have tried several ways, and have 
not as yet succeeded. Also state the color of brass 
used. When we pour the casting, the brass has 
always a big hole where we gate it. A.—We 
believe that you will succeed by first heating the 
casting, and then pouring the metal around it 
while the casting is hot. The hole which you men- 
tion can be prevented by increasing the depth of 
the gate for pouring. The color of the brass—a 
light bronze, as you say you have been using—is 
right. 


(406) M. B., Seattle, W. T., writes: We 
wish some information in regard to floating dry 
docks. It is proposed here to form a company for 
the purpose of constructing one, and we wish the 
address of some firm here in this country or in 
Europe who publish a work on the subject. Or can 
you suggest some other way that we can get the 
information? What we want is plans of different 
kinds of floating docks, etc. A.—We have not seen 
any books published treating wholly on this sub- 
ject, and believe there are none published. We 
would suggest that you employ a competent engi- 
neer famillar with building dry docks. 


(407) S. S., Hudson, Mass., asks: 1. 
Will the following make a good exhaust stack? 
Supposing a 5” T is placed in the ground, one 
branch looking up and the other reduced for a 
drip. Over this is built up a pipe 40’ high, and 
consisting of a 5’’ sheet-iron pipe, surrounded by 
an 8” pipe, and the space between filled with a 
mixture of three parts sand to two parts cement 
A.—Such a pipe would probably answer as well as 
any other, and no better than others which would 
cost much less. 2 Will the cement :tand the 
steam? A —We do not think such a cement wou'!d 
stand the steam very well if exposed to it, but do 
not see how with that arrangement the steam 
could come into contact with the cement. 


408) Nemo, Philadelphia, Pa., writes: 
I have lately made several unsuccessful attempts 
to make a blue print, because the paper failed to 
turn blue when I laid it in the water. Can you 
tell me the reason? I mixed 1 oz. citrate of iron 
and red prussiate of potash in ¥ pint of water 
each. I then mixed the two together, and put the 
mixture ina stone bottle. I k- pt it in a dark place, 
When I made the sensitive paper, I painted it by 
adim light and dried it in the dark. The paper 
was a little darker than lemon color whendry. I 
tried from 5 minutes tol hours of exposure, but 
every time it came out a dark straw color, and 
remained so after putting in the water face down- 
wards. A.—Dissolve 2 oz. citrate of fron and am- 
monia in ¥ pint of water; also dissolve 1}; oz. of 
red prussiate of potash in Jy pint of water, mix 
these two together, proceed as you have done, and 
you will be successful. The time of exposure in a 
bright sunlight should not be over 3 to4 minutes; 
in cloudy weather a longer time of exposure will 
be necessary. 
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the remaining water may be evaporated. 2. Are 
the steel rails used on railroads made entirely of 
steel, or are they plated on top with steel? A.— 
They are made entirely of steel. 3. What is the 
average weight in tons of the most common loco- 
motive used in the United States? A.—The most 
common locomotive used in the United States is the 
eight-wheeled locomotive having 17/’x24” cylinders 
andthe weight of an engine of this class is about 
39 tons. There are other classes of locomotives 
very extensively used; their weight you will find 
tabulated in the AMERICAN MACHINIST, page 
August Sth, 1885. 


(410) W. J. D., Campbellton, N. 
writes : 1. Ihave a boiler which leaks a little around 
the rivet heads. What can I put in the boiler to 
stop the leaks? A.—If itis anew boiler, then .he 
leaky rivets indicate bad or careless workmanship ; 
in cases of this kind the rivets should be recalked, 
or taken out and new ones put in. If it is an old 
boiler, then the leaky rivets indicate that the boiler 
is in great need of repairs, and its use should be 
stopped at once, thoroughly examined, the rivets 
calked or replaced by new ones. Putting anything 
in the boiler to stop leaks of rivets, or any other 
kind of teak, isa bad and dangerous practice. 2. 
Will a vertical tubular boiler of the following 
dimenstons make steam enough for an engine hay- 
ing a cylinder 7’'x7''? The diameter of the boiler is 
35 inches; the height, 4 feet; 6) tubes, 2 inches 
diameter, 24 inches long; fire-box, 31 inches diam- 
eter and 24 inches high? A.—You do not state the 
speed of engine, the steam pressure required, 
neither do you state whether a natural or forced 
draft is to be used. If the engine ts to be used for 
practical and useful purposes, the boiler is not 
large enough. 


(411) F. L. D., South Bend, Ind., writes: 
1. Tam tuilding a small double-cylinder engine, 
2''x3'’. At what speed should I run it, and what 
power would I get with 80 pounds boiler pressure ? 
A.—You may run the engine at a speed of 350 to 
400 revolutions per minute; the power developed 
will be about two horse-power. 2. Would the 
power decrease in direct ratio to the boiler pres- 
sure—that is, would 40 pounds give half the power 
of 80 pounds? A.—If you follow full stroke,the power 
will decrease very nearly in direct ratio tothe boller 
pressure ; the back pressure will change the ratio a 
little; if steam jis cut off during the stroke, the 
power will not decrease in direct ratio to the 
boiler pressure. 3. What is a slip eccentric for 
reversing, and where can I find a detailed de- 
scription of one? A.—A slip eccentric is simply a 
loose eccentric on the shaft, and connected to levers, 
etc., in a manner which will enable the engineer 
to reverse the engine by changing the position of 
the eccentric on the shaft, or moving it to some 
given extent around the shaft. You will find a 
description of the loose eccentric in treatise on the 
“Slide Valve and Link Motion,” by W. S. Auchin- 
closs, 


(412) F. L. L., Manchester, N. H., 
writes: I have seen a diagram of a United States 
standard Y thread in which the sides of the thread 
were allowed to meet, and the bottom of the sides 
of the thread co.nected by a straight line, so as to 
form a triangle; then the depth or altitude of this | 
triangle was divided into eight equal parts. In 
connection with this diagram, it is stated that by 
dividing the depth of this thread into eight equal 
parts, and cutting off the top of the thread 
through the first division, and the bottom of the 
thread through the last division, the wiath of the 
flat part on the top of the thread, and also the 
width of the flat part at the bottom of thread, will 
be equal to one-eighth of the pitch. Does this way 
of dividing (that is, dividing the depth of thread) 
make the width of the flat part equal to one- 
eighth of the pitch? A.—Yes; because the sides 
of a United States standard Y thread will form 
an angle of 60 degrees, and consequently the 
diagram of the thread which you have seen, in 
which the sides of the thread are allowed to meet, 
is an equilateral triangle—that is, an angle whose 
sides are all equal, and whose angles are also 
equal. If, now, you divide the altitude of this tri- 
angle into eight equal parts, then the line passing 
through the first point of division, and terminated 
by the sides of the triangle, the length of this line 
will be equal to cne-eighth of one side of the tri- 
angle; but the pitch of the Y thread is always 
equal to the length of the side of the thread (pro- 
viding these sides are allowed to intersect), there- 
fore the widtun of the flat formed by cutting off one- 
eighth of the depth will be equal to one-eighth of 
the pitch. 


usmESS jPECIALS 


9 
~. 


? 
Des 














Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 





Gear Wheels. 
Link-Belting. 
Send for catalogue of Link-Belting. 


See Adv., page 16. 





(409) B. W. B., Hook, Tex., asks: 1. 
If a dome cap was to blow off a boiler 42 inches in | 
liameter and 14 feet long, with 100 pounds pres- | 
sure, would not all the water blow out, there being | 
a hot fire inthe furnace? A.—Probably the greater | 
part of the water will be blown out of the botler, | 
but it does not necessarily follow that all the water | 


will be blown out. If the fire is not quickly hauled & Snyder, Worcester, Mass. 


AirCompressors, Rock Drills.J Clayton,43Deyst. ,N. Y 


Over 50,000,000 feet of Link Belt in use. 

Link-Belt Machinery Co., Chicago and N. Y. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Steel Name Stamps, etc. J. B. Roney,Lynn,Mass. 


Exhaust Tumbl’gBbls. Henderson B’s.,Waterb’y,Ct. 
Upright Drills from 20” to 36” inclusive. Currier 


MACHINIST 


For Improved Cooper Stoves, send to Variety 
Machine Co., Warsaw, N. Y. 


Light articles built to order by the American Sew- 
ing Machine Co., Philadelphia, Pa. 


The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 


R. Dudgeon, 24 Columbia st., New York. Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 

Solid Nickel-Seated ‘* Pop” Safety Valves. Con- 
solidated Safety Valve Co., 111 Liberty st., N. Y. 

Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 


‘“Bradley’s Power Hammes, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y. 

Ice and Refrigerating Machines, 124 built, and all 
successful. David Boyle, 521 Monroe st., Chicago, Il. 


Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st.,N.Y. 


Drawing Materials, all kinds, Getcatalogue. Men- 
tion this paper. G. S. Woolman, 116 Fulton st., N.Y. 


The Improved Tabor Steam Engine Indicator, 
made and sold by The Ashcroft Mfg. Co., 111 Liberty 
a a 

Engine Lathes, Hand Lathes, and other fine tools. 
Assortment large; prices low. Frasse & Co., 92 
Park row, N. Y. 

Nicholson & Waterman, Fihe Engine Lathes, 
Nicholson & Waterman, Boring Mills. Nicholson 
& Waterman, Providence, R. I., Bolt Machinery. 


Machinists’ supplies, brass goods, m’f’rs’ supplies, 
polishing materials, all kinds wire, metals, etc.; in 
any quantity. Jordan & Gottfried, 208 Canal st.,N.Y. 

For Be:t Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley,11 W. 13thst., N.Y. Send for des’n. 


Engineer’s Hand Books, post-paid anywhere. 
Roper’s, $3.50; Haswell, $4; Reed’s, $450; Traut- 
wine, $5. Circulars free. Theo. Audel & Co., 91 
Liberty st., N. Y. 


W. H. Hoffman, consulting engineer, 94 Liberty 
st. N. Y Mechanical engineering in all its 
branches; working drawings for the transmission 
of power by steam, water, air and electricity. 


Hot Water Supply. A practical treatise on the 
fitting of hot-water apparatus for domestic and 
general purposes. By F. Vye. 82 pages, with 25 
illustrations. 12mo., cloth, $1. Send for catalogue. 
E. & F. N. Spon, 35 Murray st., N. Y. 


** Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2 
post-paid. Published by John Wiley & Sons, 15 
Astor Place, New York. 


* Binders” for the AMERICAN MACHINIST. Two 
styles—the *“*Common Sense,” as heretofore sold 
by us, and mailed to any address at $1.00 each, and 
the **New Handy,” mailed at 50c. each. The 
former has stiff board covers, whiie the latter has 
flexible covers, the full page opening flat. Either 
will hold the entire 52 issues of any volume. AMERI- 
CAN MACHINIST PUB’G CO., 96 Fulton st., New York. 











Dudley Homer, Portland, Me., will start a brass 
foundry. 


A project is on foot to build an enormous tannery 
at Marble Falls, Tex. 


A stock company is being organized at Vernon, 
Tex., to build a roller flour mill. 

The Labelle Glass Works at Bridgeport, Ohio, 
were recently destroyed by fire. 


T. R. Bonner & Co., Lufkin, Tex., will put in 
planing machines to work up lumber. 


The Lehigh and Susquehanna Railroad contem- 
plate building a shop at Mauch Chunk, Pa. 


Wm. G. Wood will build a four-story brick fac- 
tory, 25x69 feet, at 2213 Third avenue, New York. 


The Salem Iron Works, Salem, N. C., will build 
a branch foundry and machine shop at Apopka, 
Fla. 

The five saw mills recently destroyed by fire at 
Minneapolis, Minn., will probably all be rebuilt, 
some of them at once. 


The railroad shops, storerooms and machinery 
of the Chicago, St. Paul and Milwaukee Rallroad 
at Yankton, Dak., were recently destroyed by fire. 

The citizens of Leavenworth, Kan., have deter- 
mined to test the quality of the coal mines there, 
and will spend considerable money in sinking 
shafts. 


Richard Church, Birmingham, Ala., proposes to 
add the manufacture of pattern makers’ lathes, 
and later on of engine lathes, to his other machine 
business. 


The Midcontinent Boiler Works will remove from 
Kansas City, Mo., to Manchester, Mo. They em- 
ploy about 100 men at present, and expect to 
double their output. 


James F. Wood & Co., Wilmington, Del., send us 
a catalogue illustrating the ‘*Great American 
Pipe Covering” manufactured by them. It is for 
steam and hot air pipes, etc. 


The Bay City (Mich.) Engine and Machine Com- 
pany, recently noted as contemplating removal to 
Chattanooga, Tenn., expect to have their new shops 
in the latter place ready early in November. 


A correspondent writes us from Watertown, 
N. Y.: ‘* Business is brisk at the Eames Vacuum 
Brake Works. The works are being greatly en- 
larged, and new machinery is being put in.” 


The Lancaster Steam Pump and Machine Works, 
Lancaster, Pa., has issued an 80-page illustrated 
catalogue of pumps, engines, boilers, blowers, and 
a variety of general machinery and machinists’ 
supplies. 


The W.G. & A. R. Morrison Machine Co., of Willi- 








mantic, Conn., will build anew brick manufactory. 
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The new building will be 150 feet long by 50 feet 
wide, and four stories high. Part of the room will 
be rented to manufacturers. 


The Strong Locomotive (ompany, of New York, 
are now building three engines of the Strong type 
for fast passenger service on the three divisions of 
the Atchison, Topeka and Santa Fe Railroad, and 
one for the Michigan Central. 

The Mississippi River and Ocean Navigation Com- 
pany has been incorporated at Alton, Ill. Capital 
stock, $5,000,0C0, to constru.t and operate ocean 
and river steamships. Incorporators, Andrew H. 
Lucas, John F. Cahill and Wm. Lucas. 

W. H. Mansfield and 8S. E. Moore, of Swanton, 
James FE. Curran and Stephen T, Newcomb, of 
Montpellier, have formed acompany for the manu- 
facture of a clothes pin invented by Mr. Moore, and 
have leased a building in Montpelier, Vt. 


The Cookson Iron Works Company are building 
extensive works at Manchester, Mo. The building 
upon which they are at present at work is 75x275 
feet, and other buildings will follow. They manu- 
facture frogs, switches, anchors, crossings, bridges, 
ete. 

The Clark Thread Works, Newark, N. J., have 
begun the erection of a new series of buildings in 
addition to their present works. The new build- 
ings will consist of a cotton mill and a twisting 
mill, the former 400 and the latter 200 feet in 
length. 


Beecher & Peck, New Haven, Conn., manufactur- 
ers of drop presses and drop forgings, etc., write 
us: ** We are overrun with work; the rush of orders 
commenced in July, and continue to come thicker 
and faster. We have a full force of men at work, 
and shall be obliged to run overtime.” 


The ‘ Soo” car shops at Sandy Lake, Minn., 
are beng erected. Twelve buildings will be 
completed this season as follows: Round house, 
boiler shop, blacksmith shop, machine shop, en- 
gine and boiler house, car shop, office and store 
house, oil house, dry kiln, coal shed, coal chute. 


The Rensselaer Manufacturing Company, of 
Lansingbu gh, N. Y., has bought a plot of ground, 
consisting of about five acres, at the north side of 
the Cohoes and Lansingburgh bridge, on the west 
side of the river. The company will remove its 
business to this point from Lansingburgh as soon 
as the necessary buildings can be erected next 
spring. A mach'ne shop 45x150, a factory 50x160, 
and a boiler and engine house will be built. The 
Delaware and Hudson Canal Company has agreed 
to build a switch at this point for the accommcda- 
tion of the works, and the company contemplates 
erecting a passer ger depot near by for local travel. 
The city of Cohoes has agreed to exempt the 
grounds and buildings of the company from taxa- 
tion for a term of five years. The grounds on 
which the company is to locate have a frontage of 
500 feet along the railroad track. 


At a recent meeting of the stockholders of the 
Edwards Manufacturing Company in Augusta, Me, 
it was voted that the capital stock be increased from 
$750,000 to $1,200.000, and provided such satisfactory 
arrangements with the citizens and authorities of 
the city can be made, the directors are authorized 
to proceed with the erection of a new mill, but not 
otherwise, and in case such satisfactory valuation 
cannot be obtained, then such new stock shall not 
be issued. It was also voted that the directors, in 
case a new factory shall be erected, are hereby 
authorized to erect such buildings at the east end 
of the dam as may be necessary to accommodate 
the tenants now occupying the wooden buildings at 
the west end of the dam, and other persons desir- 
ing opportunity to hire power for manufacturing 
enterprises.—I/ndustrial Journal. 


The Kansas City (Mo.) Nut and Bolt Works will 
have the following dimensions: A rolling mill 210 
feet long by 90 feet wide, with all the machinery 
necessary for the manufacture of merchant bar- 
iron. A bolt and nut forging and finishing building, 
163 feet by 100 feet. This building will be composed 
of four spans, each with a double pitch roof, the 
four spans being connected together, making one 
large building under one roof. A warehouse, 44 
feet wide and 100 feet long, four stories high. A 
portion of this building will be used temporarily 
for a machine shop and office, after which a separ- 
ate building wili be put up for these purposes. As 
soon as the rolling mill and nut and bolt works are 
completed and thoroughly started, it is the inten- 
tion to put up a mill for the manufacture of railway 
splice plates and spikes. All the buildings are so 
designed that they can be enlarged and their 
capacity doubled without destroying the system of 
carrying on the work. 


Water-works are being talked of in Bayfield, 
Wis.; Hayward, Wis.; Central City, Neb.; North 
Platte, Neb.; Ovid, Mich. ; Nickerson, Kan.; Can- 
non Falls, Minn.; East Weymouth, Mass.; Wash- 
ington, Pa.; Carlinsville, [ll.; Valley Falls, Kan. ; 
Lancaster, Pa.; Portland, Conn. ; Coshocton, Ohio; 
Stromsburg, Neb.; Suffolk, Va.; Herkimer, N. Y.; 
Kendallville, Ind. ; Bristol, Tenn. ; Bowling Green, 
O.; Vandalia, Ill.: Galveston, Tex.; Sprague, 
W. T.; Riverside, Cal.; Holmesburg, Pa. : Man- 
chester, Va.; Riverton, Neb.; Phoonix, N. Y.; San- 
ford, N. Y.; Gallipolis, O.; Greenville, Mich. ; 
Kaukauna, Wis.; Corpus Christi, Tex. ; Topeka, 
Kan. ; Portsmouth, Va.; Whitestone, L. I.; Mount 
Carroll, Ill.; Petersburg, Ill.; Farwell, Mich.; 
Ennis, Tex.; Denton, Tex.; Cabery, Ill.; Cham- 
bersburg, N. J.; Mount Vernon, Ill.; Americus, 
Ga.; Lansingburgh, N. Y.; Gainesville, Tex.; Shell 
Lake, Mich.; Kearney, N. J.; Hayward, Wis. ; 
London, Ont.; Florence, Wis. ; Tuscola, Ind. ; South 





Pit; Jerseyville, Ill. 
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Machinists’ Supplies and Iron. 





NEw YORK, Sept. 22, 1887. 

Tron—American Pig—There has been a moderate 
demand for all descriptiens, and the market has 
developed no new or important features since our 
last report. No 1 X Foundry of standard brands 
seems scarce, and is steadily held at full prices. 
No. 2 and Grey Forge are abundant, and the 
market rules in buyers’ favor. Consumers seem 
indisposed to buy more than is needed for imme- 
diate use. We quote standard Lehigh brands of 
No. 1 X Foundry at $21 to $2150. Other brands, 
including Southern tron, have been offered as low 
as $2050. No. 2 Foundry is quoted at $19 to $19.50; 
some special brands at $20, and Grey Forge is 
readily obtained at $17 to $17.50, and inferior brands 
are offered as low as $15.50 to $16. 

Scotch Pig—The market has continued quiet, and 
values are without notable change. We quote 
Coltness, $22.75 to $23: Glengarnock, $21.25 to $21.75; 
Gartsherrie, $21.25 to $21.75; Summerlee, $22.25 to 
$22.75; Eglinton, $20.50; Langloan, $21 to $21.50; Dal- 
mellington, $20.50 to $21; and Clyde, $20.75. 


* WAN TED* 


“ Ntuation and Help” Advertisements only inserted 
under this head. Rate, 80 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
Sor the ensuing week's issue. 








Situation wanted by mechanical draftsman. Ad- 
dress Box 57, AM. MACHINIST. 


Supt. machine works wishes to change soon: 
records and best references given. R. R., AM MACH. 


Machinist wanted ; must be first-class on general 
work, and capable of managing asmallshop. J. H. 
Wells, Tampa, Fla. 

Situation wanted by a practical foundry foreman; 
best references; experience, machinery and gene- 
ral jobbing. Address Foundryman, AM. MACHINIST, 


An engineer, having license as chief engineer of 
ocean steamers, being also a machinist, is open for 
an engagement either on land or afloat. Address 
Engineer, AM. MACHINIST. 

A mechanical draftsman of long experience in 
general and special machine design, desires a 
position; can furnish best references as to abili- 
tles. Address Box 58, AM. MACHINIST. 


Machinist and millwright of skill and experience 
in designing and building tools and machines for 
special purposes wishes situation with some man- 
ufacturing company. T. R., AM. MACHINIST. 


A young man, five years’ experience as machin- 
ist, graduate from technical school, wishes steady 
situation as assistant draftsman; best references. 
Address C. L., 358 Van Brunt st., Brooklyn, N. Y. 


Machinists wanted; two or three first-class 
general workmen, steady and reliable, can find in 
this clty good employment Address, with refer 
ences as to experience, etc., Machinist, Box 60, 
AM. MACHINIST. 

First-class machinist and practical engineer de- 
sires situation; large experience as foreman li 
Britain ; thoroughly competent in land and marine 
engines and machinery of all kinds; good testi- 
mouials. Morrison, 216 Poplar st., Wilmington, De) 


Wanted—An euergetic practical machinist, with 
five to ten thousand dollars cash, to take charge 0: 
an old-established factory, and make printing 
presses by contract. Address, with reference, age 
and experience, ** Job Press,” care AM. MACHINIST. 


A1tool maker and general practical machinist 
would ‘fill the above in manufacturing concern 
where a good all-round man is needed, or would 
take charge of machine shop; now foreman o1 
large erecting shop; good references. Address 
Tools, 216 Belleville ave., Newark, N. J. 


A young man with good mechanical education 
and some capital would join some responsible 
arty with practical experience and a little capita) 
n the machine or foundry business; best of refer- 
ences in regard to character, etc., given and re- 
quired. Address Meteor, care AM. MACHINIST. 


Practical foundryman wanted. We have a new 
foundry building in connection with our factory, 
and wish to arrange with a competent party to run 
it independently, giving him ali our work and free 
rent; plenty of additional work can be secured. 
Address Moore & Barnes Mfg. Co., Phouix, N. Y. 


Wanted—A man to take charge of a small but 
growing factory; one acquainted with drop forging 
work and the manufacture of small tools; require- 
ments, originality, activity and executive ability; 
good opening for the right man. Address, stating 
age, experience, and wages expected, B, Box 56, 
AM. MACHINIST. 

Mechanical draftsman wanted for a machine 
shop in this city, with practical experience in de- 
signing general machinery and the getting out ot 
complete and detail working drawings; preter one 
having had experience in steam eugine and hy- 
draulic work. Address, with name, age, experi- 
ence, references and salary expected, Confidential, 
AM. MACHINIST. 





1 MISCELLANEOUS WANTS. + 
Advertisements will be inserted under this head af 
85 cents per line, each insertion. 





Crescent steel tube scrapers are unquestionably 
the best. Crescent Mfg. Co., Cleveland, Ohio. 

Crescent boller tube cutter, for setting new anp 
removing old tubes. Crescent Mfg. Co., Cleveland,O. 

Stationary boat engines, boilers, best, cheapest, 
1to10H. P. Washburn Engine Co.,Medina, Ohio. 

Special tools and machines for mfg. designed and 
built to order ; mechanical and Patent Office draw- 
ings. I. A. Weston & Co., Syracuse, N. Y 

For Sale—Cast-iron band wheel in halves, 18 ft. 
diameter, 30-inch face, 12-inch bore, at 2cts. per lb. 
F. O. B., St. Louis. Illinois Wire Co., East St. 
Louis, Il. 


AM HRICAN 


For Sale—Two Bogert lathes, 14'’x6" and 14/’x7’» 
with taper attachments, in first-class condition 
having been used butafew months. Lefever Arms 
Co., Syracuse, N. Y. 

A gentleman, traveling among engine builders, 
and having large established trade and acquaint- 
ance, will take a side specialty or line tor engine 
builders. Address Box 59, AM. MACHINIST. 


A. C. Christensen, 26 Church st., N. Y., mech. 
and hydraulic engineer, late chf. draftsman at H 
R. Worthington; mechanical and patent drawings; 
patents of natural gas and water meters for sale. 


Wanted, in good order and condition, one 40 in. « 
40 in. or 42 in. 42 in. iron planer, with short bed: 
one boring mill to bore cylinders up to about 30 
in. diameter. National Iron and Brass Works, 
Dubuque, Iowa. 

For Sale—By the Southwark Foundry and Ma- 
chine Co., Philadelphia, one slotter, 89’’ between 
housings, 24’ stroke, movements universal; two 
Bement & Dougherty planers -one 54’ wide, 48" 
high, 11 ft. 6’’ long; one 36” wide, 38” high, 10 ft. 
long. 

If you are troubled with scale in your boiler, 
whether from lime, sulphur, iron, salt or other 
mineral or corrosive water, send for circular of 
Petroleum Resolvent, adopted on one hundred 
railroads. Contains neither alkali or acid, and 
costs but ten cents a week for the largest locomo- 
tive boiler. Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. y 

$5,500 will buy a machine and boiler shop, with 
water power, and all the large and small tools. 
belting, etc., complete There is a good jobbing 
trade established. This is a rare chance for a 
practical machinist who understands steam. The 
undersigned, having purchased the plant of the 
Economy Steam Engine and Foundry Co,, desires 
to run the foundry only, and will sell the above. 
Address, at once, Thomas Hinds, Malone, N. Y. 


HEATING FORGES. 





BRADLEY'S 





ESTABLISHED 1882. 


For Hard Coal or Coke. Indispensable in all shops 
to keep Bradley’s Cushioned Hammers and 
men fully employed and reduces cost of production. 


BRADLEY'S wistioner 


CUSHIONED 
HELVE 
HAMMER 


Combines all the 
best elements es 
P sential in a firs 
class Hammer. 
rP Has more good 
points, does 
more and 
better work 
and _ costs 
less for re- 
pairs than 









i1s32. 


Established 


any other Hammer in the World. 


BRADLEY& CO. Syracuse, N.Y. 


IF YOU WANT A STRONG, ECONOMICAL 


ENGINE 


EITHER HORIZONTAL OR VERTICAL, 
FOR STEADY EVERY DAY AND ALL-NIGHT SERVICE 
AND AT A LOW PRICE, WRITE TO 


COOKE & CO., 22 Cortlandt St., N, Y. 


. 








Twelve hundred Engines in use. 


Please mention this paper. 





STEAM HEATING FOR BUILDINGS, 


Or, Hints to Steam Fitters. Being a description of Steam 
Heating Apparatus for Warming and Ventilating Private 
Houses and Large Buildings, with Remarks on Steam, Water 
and Air in their Relations to Heating. To which are added 
useful miscellaneous tables. By Wm. J. Baldwin. Eighth 

revised and enlarged. 


edition, With many illustrative 
plates. 12mo, cloth, $2,50. 
“Mr. Baldwin has supplied a want long felt for a practi- 


cal work on Heating and Heating Apparatus.”—Sanita 
Engineer. ™ 


JOHN WILEY & SONS, 45 Astor Pl., N. Y. 
Publishers of Scientific and Industrial Works. 
*," Will be mailed and prepaid on the receipt of the price. 





talogues and Circulars free by mai 








95 & 97 LIBERTY ST., 
NEW YORK. 


vomwomerowoe ENGINES ASPEULALTY 


GEO. F. BLAKE MANF’G. CO. 


Bec ven VARIETY 
OF OF 








lasuroum 48 208 lem 


111 FEDERAL ST. 
BOSTON. 






is guaranteed to be more economical than any 
other, and users say: 
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BUILD 


Water Works, 


ENCINES 





THE DEANE STEAM PUMP CO. Holyoke,Mass. 


AND 
Steam Pumping 
MACHINERY. 





SEND FOR A CATALOGUE. 


RickH’s PATENT 


Feed-water Heater and Purifier, 


(WITH PUMP ‘COMBINED.) 


’ 


“It is all that you claim.’ 
Send for Descriptive Catalogue, 
FRANK M. CLARKSON, 
Detroit, Mich. 





Exclusive Sales Agent, 


IF YOU WANT A 


SHAPER, PLANER, DRILL, LATHE OR SPECIAL MACHINERY, 


WRITE TO 
THE HENDEY MACHINE Co., 


TORRINCTON, CONN. 









—— MADE BY —— 


The Gage Tool Co., 








Vineland, 
RO Om 
~ 
Prof. John I’, Sweet, Syracuse, N. Y., says: “It certain- 
ly is the best planer t ever tried, according to my liking,” 


and under date of January 10, '87, Mr. Sweet writes: 


t 
is a good tool, and there is no reason why one should not 
say so.” 





Having used t 
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4 in all its parts, and accuratel 
all the inventor claims for it, an 
pected of it from its previous recommendations. 


Philadelphia, June 2d, 1886. 


E. A. Walker, 75 Laurel St., Philadelphia, Pa. 


he * RICHARDS PATENT COMBINATION PLANER 


AND SHAPER ”’almost daily, for several months past, I take pleasure 
in heaped Pry to its merits. 
i 


I find it an exceedingly useful and desir- 


tion to the machine shop, easily os well balanced 
, 


constructed ; in short, it fulfills 
fully comes up to what I had ex- 


HARRY CAIN, Engineer, 
At Powers & Weightman’s Laboratory, 
Falls Schuylkill, Phila. 





THE M. T. DAVIDSON 
MANUFACTURED BY D AVIDSON 





IMPROVED STEAM PUMP. 
Siem Pump Company. 





WARRANTED _ 
THE Q 





EST Pp UMP “2nE FOR ALL 


SITUATIONS. 


PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 








EK. LONERGAN & CO., 
211 Race Street, PHILADELPHIA, 


MANUFACTURERS OF 
Cylinder Sight Feed Cups, 
Government Regulation 
Pop Safety Valves, for Lo- 
comotive, Stationary and 
Marine Boilers also the 





ATENT 





y and LABOR saved by using 
this solid, strong, durable, 
firm-hold,quick-working Lever 
(Not Screw) Vise. Has improved Taper- 
a ee Pipe and other attachments. Sold by 
vite Sem {the trade. Send for circular 
@ TOWER & LYON, 
95 Chambers Street, New York. 
Successors to MELVIN STEPHENS. 








— : = ‘Reliable’? Steam Trap 
for Hot or Cold, 


STEAM PUMPS srecn” cr sate 


Water; for Oils, Naphtha, Tar; for Cane 
Juice, Liquors, Syrups, Scum; for Am- 
monia, Alkalies, Extracts, Acids; for 
Thick, Volatile, Viscous or Foul Liquids, 
etc. VACUUM PUMPS of the highest 
efficiency. FILTER PRESS PUMPS. Air, 
Gas and Acid Blowers. AIR COMPRES- 
SORS. Etc. BUILT BY 


GUILD & GARRISON, Brooklyn, N. Y. 





Drill 
Saws. Machinists’ 
on trial, 

= & 


OUR NEW [8 in. 





POWER ENC 


Sebastian, May & Co.’s Improved Screw Cutting 


LATHES" 


Presses, Shapers, Band, Circular and Scroll 


Catalogue mailed on application. 
167 West Second Street, 





Tools and Supplies. Lathes 





CINCINNATI, Oo. WY 


INE LATHE IS NOW READY. 











Hh NUM FN! Ab CUT, 








ee 
2 





a ra 








Boring and Turning Mill 


MADE BY 


BETTS MACHINE (0. 


WILMINGTON, DEL. 


*—->e 





NOTE THE FOLLOWING ADVANTACES. 


Positive feeds, no friction. 
Spindles entirely independent, can be moved 
simultaneously in opposite direc 
tions with different grades of feed. 
, Spindles not round, but of suct 
shape as will allow ready adjust. 
ment for wear, 
Great range of feed and abund 
ance of power. 
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NICHOLSON FILE COMPANY, Sole Mfrs. of 








FILES and RASPS Having the Increment Cut, also, FILERS’ TOOLS and SPECIALTIES. 


The above illustration re 


away with unnsual care to obtain — convexity or ‘ 
operator to utilize the file to its full capacity. 


resents a device in which files may be held for service in surface filing, 
READILY SPRUNG, in ocler to give at the will of the operator, more or less convexity to the working face of the file. 
“belly” *to file sides, and in fact renders great service by enabling the 


and while in this condition 


SURFACE FILE HOLDER No. 4, Adapted to. Hold Files 12, 13 14 in. Long. 


MANUFACTORY AND OFFICE ~- 


=f 14, 15,16 = 
- PROVIDENCE, 





AUTOMATIC 
NATHAN 





SEND FOR CATALOCUE. 


““CRESHAM” PATENT 


AUTOMATIC 
RE-STARTING 


“Invaluable for use in Traction, Farm, Portable Marine and 
Stationary Boilers of all kinds. 
very difficult to break. 
immediately after interruption to feed from any cause.” 


INJECTOR 





No handles required. Water supply 
Capability of re-starting automatically, 


RELIABLE AND CHEAP. 


Sole Manufacturers in the United States and Canada, 


NATHAN MANUFACTURING CO. 


92 & 94 LIBERTY ST, - - = 


NEW YORK. 





“LITTLE 
CIANT.” 








RUE M°R’G. 


THE BEST 


INJ HC’TOR. 


For Feeding all Steam Boilers. 


RUE’S EJECTOR, 


serge. ~—— Superior to all others for Raising and Forcing Water and 
ed 


other Liquids. 
Co., PHILA., 
CATALOGUES FREE, 


PA. 





TRAUTWINE’S 


CIVIL ENGINEER’S POCKET-BOOK. 
“Beyond all question THE Pat ein manual for the peed that has ever 


appeared.” —GEORGE L. VosE, C. E., in “ 


RAILROAD CURVES. 


JOHN WILEY & SONS, NEw YorE. 


anual for Railroad Enginee: 
EARTHWORK, Samesan and cost of. 


E. & F. N. SPON, Lonpon. 








FRICTION 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS. 


JAS. 


HUNTER & SON, 
North Adams, Mass. 





P.H.& F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





ROOTS’ NEW ACME HAND- BLOWERS. 


Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, etc. 
§. 5, TOWNSEND, Gen, Agl. ) 22 CORTLANDY 5sT., 


COOKE & (0,, Selling Agts., NEW YORE. 
In Writing, Please Mention This Paper 





NGINEERING DEPARTMENT 
E VANDERBILT UNIVERSITY. 


Distinct courses f Crvil, Mechani- 
cal and Minin, ngineering([An- 
nual turtion 601, and in Manual 
Technology Fall Fac- 
ult Fienaive equipments and 
facilities in draughting-rooms, la- 

boratories,shops and field practice. 
yY Session opens Sept. 2ist. 
For circulars address 

WILS WILLIAMS, Bursar. 

Nashville, Tenn. 








BEAUDRYS 


DUPLEX 


La powerPress 


COMBINING @ 


PRESS, SHEARS 
AND PUNCH. 


BEAUDRY & C0. 


(Formerly of Beau- 
dry’s Upright Power 
Hammer,) 

Sole Manufacturers. 
Also manuf’turers of 
HARD COAL HEAT- 

ING FORGES. 


70 KIL BY ST., 
Boston, Mass, 











—~ 00m4, MASON B’DG, 


*> J oormnateicutenD syracusen.y 3 





MACHINISTS’ SCALES, 
PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 


TMRRIVER & Co's 
IRON 


FOUNDRY, 


333 
East 56th St., 


NEW YORK. 


Contracts Solicited 
for Machinery Cast- 
ings in regular 
supply. 











and Stcel 


DROP FORGING 


Ci Every Description, at Reasonable Price 


THE R.A. BELDEN CO,, DANBURY, CT, 


Iron 








PATENT UNIVERSAL SCREW-CUTTING CENTER 
DEPTH ANGLE AND 


a wrke x co., TWIST DRILL GAUGE 


Fine Machinists’ Tools. -E. Boston, Mass—Send for Circular 





SWEET’S 
B Measuring Machine. 
The only micrometer 
that will not lose its 
accuracy by wear. 
Satisfacuion Guaranteed, 
SYRACUSE 
TWIST DRILL CO. 
Syracuse, N, ¥. 





It does 


R. I., U. 8. A, 











_ _—_LEcounNT’s— — 
~~ 
NE CVWYV EXPANDING RIAN DREL. 
Amateur’s Size. Machinist’s Size. 

Go. ‘ ; Hy» - 
Taking anything from 3, No shee er 
to 1 inch inclusive. 3 Ss beeen 1 . we wie 
EIU B ies ee i-< eee a $9.00 3.. 1 ‘os 48 
4 (with screws) 2 ‘3 ‘*. 82 
Patented Dec. 25, 1877. 5 si WS 3 "¢@ * a 





IF YOU WIL TRY THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 


Cc. W. LECOUNT, SOUTH NORWALK, CONN. 


PARK MFG. CO. 





HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers, 
810 Walnut St., Philadelphia. 


ar Our Catalogue of Practical and Scientific Books, 96 pages 
&vo., and our other Catalogues and Circulars, the whole corning 
every branch of Science applied to the Arts, sent free and ion 
of postage to any one in any part of the world who will furnish 
his address. 


34 
Beach 











Street, —— 
: Boston, ‘1. >. FARMER, 
* ass. || DESIGNER AND INVENTOR 





| OF SPECIAL TOOLS AND APPLIANCES, 


Mechanical Engineering. 
Particular attention given to Perfecting Inventions for 
parties Intending to apply for patents, 
Address care Am. Machinist, N. Y. City. 


THE VOLKER’ & FELTHOUSEN’ MFG: CO. 





OVERFLOW 





The Park Injector, 


EJECTORS ann JET APPARATUS. 












For Sale 
MANUFACTURERS) OF: : at 
BUFFALO DUPLEX STEAM PUMPS. — 
GHURCHNSIR D SAL MMECHANI Lis Sd Bi BRALOIN| i 


A. Aller, New York; 8. C. Nightingale & Childs, Boston: Henry I. 
Sia thiladal hia; Thos. J Bell & Co. Cineinnati; Shaw, Ken- 
& Co., Toledo; The George Wort ~— Co., Cle veland ; 

yak J & Austin, Chicago; Kennedy & Pierce Machine ry Co., 

Denver, Col.; Sheriff & Ashworth, Pittsburgh. Pa.; Jos. Baur, 
Manistee, Mich.; ; Jas. Jenks & Co., Detroit, Mich.; Wickes Bros.’ 
East Saginaw; Adolf Leitelt, Grand Rapids; E. F. Osborne & Co., 
St. Paul, Minn ; Rundle, Spence & Co., Milwaukee, Wis.; Joshua 
Hendy Machine Works, San Francisco; Flynn & Emrich, Balti- 
more, Md.; Forbes Lidde i & Co., Montgome ry, Ala.; Bailey & 
Le bby, Char leston, S, C,; Pond Engine ering Co., St. Louis and 
Kansas City, Mo.; 0. B. "Goodwin, N orfolk, Va.; Columbus Sup- 
ply Co., Columbus, O. 








WHAT USERS THINK OF THE 


Hall ) Duplex 








The pump is working to our entire satisfaction. We 
HALL use the pump for supplying the condenser attached to | 91 LIBERTY 
STEAM our engines and also for fire purposes. Thus far it has STREET 
met all requirements, and we take pleasure in recom- 
PUMP C0., mending it to those wishing a good steam pump. NEW YORE. 





Tnos. Oakes & Co., Bloomfield, N. J 





Steam. Pump. 


UNION STONE CO.,"ivsrscue in" 


Endless Polishing Belt 
Machine for Removing 
Scale and Polishing irregu- 
lar pieces of Work. 

SIZES, 
1% in. wide, 
2 = ei 
3 “ “ 
4 ‘eé “ 


Endless Belts of Any 
Length and Width to Order, 














Send for Price List. 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St.. London, Eng. 


Machine Works, 


Manufacturers of 


Metal-working Miachinery. 


OFFICE AND WORKS: 
13 to 21 Main Street, 
FITCHBURC, MASS. 


Catalogue 
Worcester, Mass. 


W. C. YOUNG & C ey Manufacturers of 


Engine Lathes, Hand Lathes, 


FOOT POWER LATHES, SLIDE RESTS, Etc. 









Fitchburg 


Nos. 


Send for EK. 





CYEND for Illustrated Price List of Fine Tools, 
i manufact’d by Standard Tool Co., Athol, Mass. 








ORTHINCTON 
PUMPING 
MACHINER 
HENRY R. WoRTHINGTON, 


NEW YORK, 





Any Tool we make will be sent by mail or express to 
any address, all charges prepaid, on receipt of price. 


HE DUPLEX INJECTOR 
THE BEST BOILER 
FEEDER KNOWN. 

Not liable to get out of 










Boston, Pittsburgh, Chicago, 
Cleveland, St. Louis, 
San Francisco. 





J, Wem order. Will lift water 2° es 

feet. Always deliver: = 
- water hot to the boiler as 
° Will start when it is hot 5 x 
pe Will teed water through A ss 
PAY a heater. Manufactured a= 
é and for sale by. ee 
“9 JAMES JENKS & (0. 7) = 
oe Detroit, Mich. a 
~ = 


AGENT. ‘ART HUR APPLETON 
es") 45 Cortlandt St., New York 























TSUUTAGETESOTERUTTCHTOESTSESTSUEIGAME 
E we) evo SAFETY es 


ne’ 
SAL 


7M ae eves 




















ADOPTED. 
THE 


Babcock & Wilcox Boiler. 


(eiite ettiiee eS 


ti a of Teed Wa oT is the Best 


AND THE 


LOWE 


is tbo simplest 


HEATER 


on the system. 


Has Straight Tubes 


with reliable 
provision for expansion 





[Copy.] oe ane gecties Conner 


FOR 
Edison Electric Illuminating Co, of New York. 
Committee. 
E. H. Johnson, 


©. H. Coster, 
CG. E. Chinnoe k, 


ENGINEER’S OFKICE, 


Room 53, 16 Broad Street, 


John I. Beggs. and ~w 
New York, July 28th, 1887. 
Engineer, J. H Vail. ZEITEAT 
Tue Bancock & WiLcox Co., 30 Cortlandt Street, Cit AND 
GENTLEMEN Youare hereby notified that your proposals 


Purify the Water 
EQUAL TO ANY 
With same Feet of 
Heating Surface 
AND 


WEAR the LONGEST, 


Send for description and 
Yours truly, Histories of Boilers and Feed 
J. Il. VAIL, Water Heaters, to 


Chief Engineer. Bridgeport Boiler Works, Bridgeport. Conn. 


are accepted for water tube boilers, to be used in the three 
new stations of the Edison Electric Illuminating 
of New York City. 

The horse-powcr required in these thre 
aggregate 8,700 horse- power, 

I enclose you herewith contracts 
the boilers juired for static 


lease exe 


Company 


e stations will 


in triplicate, covering 
reet. 
itwo copie 


now rec min 26th st 


cute contract and retur sto me, 





Signed] 
Enclosures 








cTURER ay DESCRIPTION. 
ors 5 OF FEVER BOILERS iow: 


! LINE 
a ee re ett cankt A IMMEDIATE "DELIVERY. 


The Bate ackeravon 


Gene rates s sate am rapidly and ecc and ec onomi- 
cally. Constant circulation of water 
Easily Cleaned. Furnace produces pe r- 
fect combustion. Best evaporative duty,s 
Material and workmanship Al. Large 
number in use, 


WM. T. BATE & SON, 


Sole Manufacturers, 


CONSHOHOCKEN, PENNA. 


THE WAINWRICHT | 
Corrugated Brass Tube Radiator 


STEAN OR HO’T WATER. 
MANUFACTURED BY 


THE WAINWRIGHT MANTG COMPANY, 


65 and GF Oliver St.. Poston, Mass. 
—END FOR DESCRIPTIVE: CIRCULAR. 


Arthur Th, Machinist, “roe” | CRANK PLANERS 


Manufacturer of Superior Design & Workmazship, Extra Heavy (1500 lbs.) 
Atwood’s Patent Power Matcher and Gluer and DOWS, ANGULAR AND CROSS-FEED, 
Stafford & Whipple’s Patent Planer and Surface FO FEARS 1821018. 


Gauge. THER. A. BELDEN CO., DANBURY, CT. 
Light Machinery of all kinds Built at Short Notice. ¥ ct Ea OIG IPA NE end Sa ae 


Estimates furnished. Correspondence solicited. 
m 0s‘ THE ()NLY PERFECT” 
ms feed i ospeemnetenenientinementlindl 


GAGE 
MACHINE ol , ~ 


Manuf’r’s of 


= FOX, TURRET 


AND 


N| SpeedLathes 


Brass Finishers’ 


TOOLS, 
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The Lightest, Strongest, 
Most Durable, Easiest 
Working, and ip every way 
TRE BEST 


Portable Forge Made. 


=> Butialo Forge Co., 


BUFFALO,N. ¥. 








VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 








STEADY ARC LIGHTS FOR FACTORIES, 
INCANDESCENT LIGHTS FOR FACTORIES. 
SMALL OR LARCE PLANTS. 


A STRICTLY FIRST CLASS SYSTEM 


g : . ‘ . en aa 
Representing new and advanced ideas. Instantaneous Automatic Regulation, Great 


Efficiency. Satisfaction Guaranteed. Send for Catalogue. 


THE WATERHOUSE ELECTRIC & MFG. CO., 


FACTORY, COLT’S WEST ARMORY. HARTFORD, CONN, 
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IMPORTANT 70 USERS OF VALVES, 


Owing to the a Revalerttr eee ~. JENKINS BROS. VALVES have attained, the market has been 
subjected to BAS IMIT 

One important defect in the , teferred to is insufficient opening for inlet of steam or Fluid, 
thereby checking the flow. Purchasers of Valves should be careful to know that they are of capacity 
su_ted to size of pipe to which the Valves are to be attached, All Vatves manufactured by 


Jcnkins Bros. aro Warranted Full Opening. 
JENKINS BROS., 71 John St. N. Y.; 105 Milk St., Boston; 13 So. Fourth St., Phila.; 


STOTT HMO, eyed, QFN. 


LATHE AND DRILL 


Under Westcott’s Patent. 
“Capacity Little Giant Improved. 
No. ° Savane holds 0to % inch. 
BA s Go. “ 
= Oto 58 ee © \TTUl Guwt 


Otol J \ \WRROVED 


Send for Catalogue, ate ee ae ee 








54 Dearborn St., 





\ WESteoTts 








THE NEW HOPPES LIVE STEAM FEED-WATEBR 


Heater and Lime Extractor. 


CLEAN BOILERS GUARANTEED. 


ESTABLISHED 1851, 


The Horton Lathe Chuck. 


, O. 


SPRING 


—Send for Catalogue D.— 





THE HOPPES MFG. CO. 











THEE HORTON & SON C0. 


Canal St., Windsor Locks, Conn., U.S. A. 


Almond Drill Chuck 


t Sold at all Machinists’ 
Supply Stores. 


> T.R. ALMOND, 


83 & 85 Washington 8t., 
Brooklyn, N. ¥ 


“THE SWEETLAND CHUCK,” 


Eccentric ! 




























“CUSHMAN” CHUCKS 


Are guaranteed to be right in all respects. Ask to 
see them at your dealer’s, or write direct to the 
factory. Respectfully, 


THE CUSHMAN CHUCK CO., 


HARTFORD, CONN. 


vaso CATALOGUE OF SI°000LS 


Independent! Universal ! 
WARRANTED. 
WILL NOT BE UNDERSOLD. 


+N. 5S. 


THE HOGGSON & PETTIS MFG. CO, 


NEW HAVEN, CONN. 


WE 














and Suppliec ~2nt free to any address on receipt of Ten Cents | *Nuff Said. Established 1849, 
in stamps (for a. ). 
CHAR. A. STRELINGER & C0, Xve2 Detroit, Mich. ws Be 
ae ez 
FOR an -<s wm 
= © 
SUBSTANTIAL, WELL MADE, |©> SZ 
LOW PRICED eS ae = 
. = & 
> Se = 
5 ““~ @e 





With latest improvements, Lever 
a or Wheel feed, address 


Sibley & Ware, 


F SOUTH BEND - INDIANA, 


American Twist Drill Company’s 


PATENT CHUCK JAWS. 


Three sizes. Price per set of 4 Jaws, $40, 
$48, $56. Bolted to lathe face plates, 
they make best and cheapest chuck in 
the world. Address orders, Laconia, N. #. 


HILL. CLARKE & CO., Boston and St. Jam, 
MANNING, MAXWELL & MOOR 4s Cir. 
TALLMAN & McFADDEN, E iindelph a, Pa. 
or WM. BINGHAM & CO., Cleveland, Ohio 


HOOPER’S 70” GRATE BAR. 
Accumulators, idee 


JACKS, 
VALVES, 
FITTINGS, 


Vault Elevators, &c.&c, 


ee 
WATSON & STILLMAN, 204-210 Fast 43d St, N. Y. 








Hydrostatic Machinery 
PRESSES, 
PUMPS, 
PUNCHES, 





Will not Warp. 

Will not burn off at the ends, 

Will give absolutely 70°, air space, 

Will give uniform combustion of fuel, 

Send for Cireular and Price List to 

ALEXANDER TRAUD, 

EAST FERRY STREET IRON WORKS, 

NEWARK, N. J. 











THE NATIONAL 


FEED-WATER 


== HEATER. 


Special Pulley Machines. 


If you want to bore and turn pul- 
| leys and not lose 
|particulars of our 


PULLEY MACHINES. 


Prices one-third cheaper than simi- 













A brass coil heater supplying 
feed water at 210° to 212° Fahr- 
enheit by use of exbaust steam, 

Our prices are low and rea- 
sonable, ard we aim to supply 
the cheapest, bestand mest cfrect- 
hive Heater in the market. Six- 
teen sizes. 10H. P.. $20; 100 H. 
} 50; SOO H. P., $6C0. Tron, 
f Brass and Copper Coils and 
Bends made to order. 
esc we Circulars and price lists 
j sent on application. 


National Pipe Bending Co, 


NEW HAVEN, CONN. 


money, write for 


of other makers. 


The Newark Machine Tool Works, 


NEWARK, N. J. 


lar machines 
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Morse Twist Drill and Machine Comoany, 


Manufacturers of 


New Bedford, Mass. 


Morse Patent Straight-Lip Increase Twist Drills. 





Solid a Shell Reamers, Beach’s Patent Self-Centering Ohuck, Bit Stock Drills 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





STEEL BALLS 


FOR ANTI-FRICTION BEARINCS, 
OF BEST CAST STEEL. 
HARDENED GROUND & BURNISHED. 
8-16’ to 8’’ Diameter. 

Samples and Prices on application. 
SIMONDS ROLLINC-MACHINE CO. 
FITCHBURC, MASS. 





WALKER’S TOOL HOLDER. 


For holding drills and reamers for 
lathe work. Prevents breaking or slip- 
ping. Can also be used for drilling and 
. reaming holes by hand, and for reaming 
holes under drill presses,etc. 
Made with double handle, 
when requ: 


















WALKER MF®. CO., 
CLEVELAND, OHIO. 





M. Drill Presses, 
Tap Drill aot 





SPECIAL ern 


; My A Complete cutting: -off Machine, $4.00. 
» Larger ones which cut to 2 in. $8.00. 
S. ELLIOTT, Newton, Mass. 





8, Ashton Hand 
Mfg. Co., 
Toughkenamon, 
Pa. 


Grinding Attachmen: 


Readily attached 
toany grindstone, 
emery or cutter- 
grinder. Grinds 


hand drills from 


36” diam. down 
to smallest sizes 


PRIcz. 


ae 


A SPECIALTY. 
ALL SIZES 


—-WITH—— 


F sn pik Return 
—AND— 
Latest Improvements, 








and Prices, 
address, 


PA BICKFORD 


ieaDRILL CO, 
> sCor.Front & Pike Sts. 
CINCINNATI, O. 


L. W. Pond Machine Co. 


Manufacturers of and Dealers in 


Iron Working any 


IMPROVED 


IRON PLANERS 


A Specialty. 


140 Union St., 


WORCESTER, 
MASS, 


a 









NEW YORK ACENTS. 
FRASER & ARCHER, 
NEW AND SECOND-HAND MACHINERY, 
SHAFTING, HANGERS AND PULLEYS, | 
121 CHAMBERS STREET. 











Bl 


STEEL-WIRE © 


234 w. 29.ST.- 


OVER”, 





Hand’s Twist Orili | 


right and left, 


For Catalogues 


Brandon's Piston Ring Packing 


Perfectly balanced inst un 
due pressure in all directions. 
Preserves both cylinder and rin, ngs. 
Allows no waste by either f 
tion or leakage. Call and see 
working model, — =e 
to demonstrate advanta 
claimed. For packing or 8 oD 
rights, address 

JAMES BRANDON, 


390 Eleventh Ave., New York. 











NGINE Lathes, Hand Lathes, Foot Lathes, Upright Drills, 
/E and Milling Machines. Agents, M — MAXWELL 
MOORE, 111 freery STREET, NEW YORK. 


Be SHAPING AGHINES 
. Ni 2 
j 6", 8" and 10’ Stroke. 


FOR HAND AND POWER, 
Adapted to All Classes of Work 
to their Capacity. 
Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 











Graphite Grease 


FOR CEARS. 








Joseph Dixon Crucible Ce. 


JERSEY CITY, N. J. 








“PUNCH AND DIE GRINDER. 


For grinding punches 
and dies, such as are used 
in making bolts, rivets, 
screws and a large variety 
of square or circular 
pieces requiring one or 
more finished faces 
Works equally well on 
hard steel, chilled iron or 
softer metals. Can be ar 
ranged to grind convex, 
concave or flat surfaces 


















Work can be ground to 
he any desired thickness 
or several pieces 
ground to same 
thickness 

Write for Circu 
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lar. 


7 Springfield 
~Gilue and Emery Wheel Co., 


SPRINGFIELD, MASS, 


NEW HAVER MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 


Slotters; 


° Etc. 
William Barker & Co. 


Manufacturers of 
 azIRON AND BRASS 
—WORKING— 


MACHINERY 


140 & 142 E. Sixth Street, 
Cincinnati, 0. 














N'r Culvert, 





Send for circulars and 


= 


. EE LID | p rices, 








een 138 


D, SAUNDERS’ SONS 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 








4 


a. 


SEND FOR CIRCULAR. 








ARCHIYECTS, NAVAL ARCHITECTS, MARINE, NHARLES “MURRAY=* 
MECHANICAL, CIVIL, MILITARY AND ELECTRIC NEE NI EENER ON woop\ 
ENGINEERS use Smith’s Patent Calculator, being 
in 10x34Xx1 inches a complete pocket book and SSANN ST. #% NEw ee 
instantaneous calculation slide. 

Complete with logarithms, sines and tangents, 
$3.50. Without sines and tangents, $2.50 and $1.50, \ BEVEL GEARS, 
Will be mailed on the receipt of price. ; , 






Out Theoretically Correct. 

For particulars and estimates apply to 
BREHMER BROS. 
Machinists, 

440 M. 12th St,, Philadelphia, Pa. 


R. ©, SMITH, C. E., No. 1 Broadway, N. Y. 


PATENTS 


R. G. Du Bors, Patent Att’y, 916 F St., Washington, 
D.0. Goodreferences. Send for pamphlet, 
é Foundry 


PLUOR SPAR exo 


SEND FOR LIST OF USERS. 











Iron and Wood Turning Lathes and Lathe 
Heads, Emery Grinders, Gear Cutting at- 
tachments for Lathes, special Screws, Studs, 
ote 


PROGRESS ENGINE & MACHINE WORKS, 


SUMMERFIELD, MD. 


THOS, 8, DALLETT & C0, 
13th & Buttonwood Sts.,"i* 


*y PA 
Manufacturers of 
PATEBN T 


Fortable Drilling Machine, 


VERTICAL DRILLS, 
Radial Drills, Multiple Drills, 
HAND DRILLS. 
for ILLUSTRATED CATALOGUE. 












Evansville Spar Mining Go., evansvits, in. 





NICKEL PLATED POCKET LEVEL. 








2}-in. 60 cents. 3}-in. 75 cents. 


By Mail on Receipt of Price. 
Manufacturers of 


iy 

ae ACME s9 
‘Dowie Altomatic Boltcatters, 
| per 


Send for Catalogue and Discounts, 


SEND 


ME MACHINERY (0, 


CLEVELAND, OHIO, 





PAT. DEC. 5, 1889 
PAT. DEG, 4, 1883 
PAT. AUG. 25, 18856 











Sterling Emery Wheel Co. 


L. BEST, Manager, — 


MANUFACTURERS, 
: West Sterling, Mass. 
3 ACENCIES:- Frank J. Scott, B toston, 


Maas ; New Y« rk Sup 
EK. L. Hall & Co., Philadelp hia, Pp a, 

Brown & King, Atlanta, Ga. Taylo r 
Bros., P ittsburgh, Pa.; ¢ ‘olumbus Sup 

ply Co., Columbus, 0.; Marinette Iron 
Vorks, Chicago, Il; Ripley & Bron 
son, St, Louis, Mo. 


ACHINER 
For Reducing and Pointing Wire 


Especially adapted to pointing wire rods an: 
wire for drawing. 


ly Co. L't'd.. N.Y.. 


Manufacturers of Set, Cap 
and Machine Screws, Studs, etc, 











HODCE’S 


Waiversal Ancle Unien 


PATENTED 
Combining an elbow and 
union, and can be set 
at any angle at which it 15 
desired to run the pipe. 





For Machines or information, address the 
manufacturer, 


§.W. GOODYEAR, Waterbury, Ct. 





Manufacturers & Wholesale Agents, 


BOLLSTONE MACHINECO., 45 Water St., FITCHBURG, MASS 


VERSAL RADIAL 


al DIAL DRILLING MACHINES 


HREE DESIGNS. SIX SIZES 
ALL DESIRABLE FEATURES 


Ms "rigs0 009; UPWARD 
NIVERSAL RADIAL DRILL C0 


CINCINNATI 


FORBES & CURTIS, 


BRIDGEPORT, CT., 
Manufacturers of 


[he Forbes Pat. Die Stocks, 
Power Pi ipe Cutting and Thread- 
ing Machines, Cuttin ng-of Ma- 
ape Ratchet walle, 

etc., etc. 
WHITE FOR CATALOGUE 
wie ention Paper. 


DECKS PRI DROP FEES 


BEECHER & PECK, CONN, 
OF IRON 


DROP FORGINGS oe sre 


BEECHER & PECK, NEW HAVEN CONN. 














—— fi 


Powell Planer Co. 


Manfrs, IRON PLANEBS, 
Worcester, Mass. 























ny P, BLAISDELL & CO. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER. MASS. 








PRESSURE REGULATORS OUR REDUCING VALVE 


Ours are used and recommended | will not 
by the leading pump manufac- 
turers. 


‘chatter’ and will main- 
tain an even steam or water pres- 
sure as low as one pound. 


JENKINS BROS., New York & Chicago, Ag’ts. 
MASON REGULATOR CO,, 22 CENTRAL ST., BOSTON, 











| 
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HIGH SPEED POWER TRAVELING CRANES. 


We are now prepared to build HIGH *PEED POWER TRAVELING CRANES for any capacity of 
load, any length of runway and any width of span, with one or with two trolleys on the bridge. 
These trolleys to work either slow or fast, together or independently, in like or in opposite directions, 
horizontally or vertically. while the bridge can be traversing slow or fast at the same time in either 
direction. The speeds of bridge on runway are 100 feet and 200 feet per minute; the speeds of 
trolleys on bridge are 50 feet and 100 feet per minute; and there are four hoisting speeds 
of 5, 10, 20 and 40 feet. per minute; all can be varied quickly without the least shock or 
jar from zero to maximum or to any intermediate speed. The lood is always automatically sus- 
tained, thus avoiding absolutely the great danger and anxiety which are inseparable 
i ge the use of those Cranes which require the operator to apply the brake. We have 

ad one of these Cranes of 26 tons capacity in constant use in our foundry for nearly two years 
We invite the correspondence 0 


and we offer them with full confidence for the greatest range of service. 
parties interested in the subject. 


VVM.,. 


SELLERS & CO. Imcorporated, 
PHILADELPHIA, PA. 


THE LONG ALS UNTER GL 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt oat 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer. 
Sena for new Catalogue 





Hamilton 


OHIO. 














gine 

Self-Contained. Sensitive Governor. 
Balanced Valve. High Speeds. 

Stationary Oilers. Best Economy. 


Gold Medal Cincinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. CO., 


BUFFALO, N. Y. 


16 Engine Lathes 


NEW DESIGNS—LATEST IMPROVEMENTS— 
SIMPLICITY OF CONSTRUCTION —WORKMANSHI}I 
OF THE BEST. 

Send for Cuts and Prices. 


=— The Muller Machine Tool Co. “éixtisxiir O° 


The Castle Engine.) THE SKINKER ENGINE i. 
A NEW MECHANICAL; “Jb a * 


MOVEMENT, | j a © PA. me 


Only eight moving | x | 


pieces. a acking re- 
PORTABLE AND STATIONARY 


quired. es up its 
ENGINES and BOILERS 


own lost motion. oise- 
Send for Catalogue and Prices. 


STEAM ENGINES 


Upright and Horizontal, 
Stationary, 
Portable and Semi-Portable. 
8 to 16 Horse Power. 
me Illustrated Pamphlet Free. Address 
im JAMES LEFFEL & CO 

: SPRINGFIELD, OHIO, 
or 110 Liberty St., New Yor® 














































rge wearing pin es. 
More economical after 
long usage than a slide 
valve engine when new. 
High-test Steel Boilers. 


Size: 1 to 10 H. Power 


Send for Circular 
No. 5. 


Castle Engine Works | 
Indianapolis, Ind. 


: BICKFORD, 


MANUFACTURER OF | 

















ITTtR 


EBEST” 





BORING ‘AND TURNING MILLS. 


LAKE VILLACE, N. H. 


| 
PATENT PORTABLE ROPE HOIST 
| 


PREMIUM: AT: EVERY -EXPOSITION 
— CATA LOGUES-ON- Je ity Tad 


HEADER 2s 
INTERS 


BOL # 
-aRyt Fea’ UPSET TE RS:° 
— = CARRIAGE:BOUT-MACIINERY < 


HOT & COLD AUTOMATIC: NUT & WASHER-TAPPERS-0F- EVERY 


WIRE-NAIL: MACHINES 


THE ONLY SPECIALISTS 


FURNISHING:COMPL ETE: PLANTS 


_—_— INT 


qHeNAT TONAL MACHINERY C (0 





THE BEST QUICK LIFT MADE. 
QUICKEST, LIGHTEST AND CHEAPEST. 
Three Sizes, 500, 1,000 and _ 2,000 Ibs. 
Just the thing nose lifting 

and lowe STYLE 
SEND FOR DESCRIPTIVE CIRCULAR AND REFERENCES | 
ENERCY MFG. CO., | 
1115 to 1128 South 15th "Street, 
PHILADELPHLA, PA. 


OSGQOD DREDGE 00., Ausany, N. Y. 


RALPH Re OsGaooD Pres. JAMES H. BLESSING, Vice-Prea, | 
HOW E, Secretary and Treasurer. | 


MANUFACTURERS OF 


Dredgts, Excavators, Ditching Machin, | Derricks, Ec. 














L. §. STARRETT, 


Macufacturer of 


FINE TOOLS 


ATHOL, MASS, 
SEND FOR FULL LIST. 


= lull fils AARP AT n PNRM ARRAN Rn AAPA La 





























Combined Steam Excavator and Derrick Car. 





AMERICAN MACHINIST 
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BEMENT, MILES & CO. 


PHILADELPHIA, PA. 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 

STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 


























Adapted for all classes of Machine Work, 
and especially for a large amount of the 
EXTRA WIDE and Bes Y WORK necessi- 
tating the Large and Costly Planers of the 
regular style. 

The QUALITY and Quaniaes 
of work performed on_ these 
Planers is RUARANTEE D to be 
UNEXCELLED by that done on 
the modern tools of the very 
best makes 

Prices, phototypes and detail- 
ed information on application. 


-DETRICK & HARVEY, 


Baltimore, Md. 
































THE 
: 5 
z 
$ 5 Section of Copper-Wire-Sewed Light Savbte Beltirg, gs specially adapted to, to use 
F & on <— ron and other hard places. Manufactured by the co., 
=. Concord, N.H. Also manufacturers of Staple and Special Grades of Leather Belting 
Tere ye” and the ‘* HERCULES”? Lacing. Send for Catalogue No. 2 








10 INCH, 15 INCH CRANK SHAPERS, ’ 
is incu, 26 incu GEARED SHAPERS, 


16 inch to 42 inch ENGINE LATHES, 
22 inch to 60 inch [RON PLANERS 


JOHN STEPTOE & CO.. 


Cincinnati, Ohio. 











IT WILL PAY YOU TO WRITE FOR PRICES AND CATALOGUE 





Greenwood’s Universal 
Planer Chuck. 


For Straight, Curved (Concave or Convex), or 
Angle Work. Used onany Planer with Cross- 
Feed for Links, Wedges, Keys, etc. Indispen- 
sable for Locomotive Builders and Master Me- 
chanics. Circulars with full description on application. 


PEDRICK & AYER, Philadelphia, Pa. 


” BENDING ROLLS 


HILLES & JONES. 








PATENT 
PLATE. 











if THE CUT REP- 
MY RESENTS ALL 
SIZES THAT 
ARE DRIVEN 
BY BELTS. 





It is but the work of a moment to balance the top roll and lower the hinge housing to take out the 
plate when a full circle is bent. The rolls are all made of solid wrought iron, the balance bar being a 
part or extension of the top roll. There is acast iron bed-plate under the entire machine. To save any 
jabs of belts we put in ction Pulleys, which enable the rolls to be started, stopped or reversed 


ORTER-HAMILTO 


KORTING GAS PORTER AM 
ENGI NE. OR HEAVY WORK AND LARK POWERS. 


EXTRA HEAVY DESION. 
Send for Catalogue. 
12 sizes, 
1 to 60 H. P. 








WILLIAM TOD & CO., 


YOUNCSTOWN. OHIO. 


E P. B. SOUTNWORTH, 
94 Exchange street, Rochester, New York. 
Indicating Engineer and Mechanical Draftsman. 
Correspondence solicited. 


BARCAIN LIST. 


One Plain Milling Machine Second Hand. 
Three Index “ + 

Two 70 H. P. “ 
One 75 H. 
















je rope, and 36 

Es ann Res run- 
nN 

York aed 


=: Stationary Boilers 


Engine 





i 


P. 

20 H. P. Vertical “ “ 

Korting Gas | * pup os rs 

* 2s. 2, “¢ “ “ “ 

Satisfac- Engine Co “ 8H.P. Portable =“ “ow 
tion guar oT.) son P. “4 
anteed. 60 BarclaySt.| ‘ 754. P. “ “ a 


90 H. P. ‘** Steam Saw Mill, with 52’ Saw and 

all Fixtures complete. 

One Surface Planer, S. 
Hand. 

| One 16‘ Swing 6 ft. Bed Engine Lathe, Second Hand 
‘** Danish Weston Hydro Extractor. ag 
* 60’ Blackman Exhaust Fan ne 
* No. 3 Sturtevant Blower 


S.L. HOLT & CO., 


67 SUDBURY ST., Boston, Mass. 








New Yora. 
: A. Wood’s make, Second 


“ 


“ “ 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. |. 


25 to 1,000 FH. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
* anteed. Self-contained Automatic Cut-off Engines 
12 to 100 H P fordriving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
















Ste - Engine construction and performance. free by 
mai 


Address, BUCKEYE ENGINE CO., Salem, Ohio. 


SALES AGENTS: W | Ny) MPSON 301 TELEPHONE BUILDING, {Ki W. ROBINSON, cor. Clinvon & Jackson Sts. Chicago, Il. 
© Wee vl! 918 CORTLANDT STREET, N. Y. VROBINSON & CARY, St. Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 








GUARANTEED 


To Consume 25 to ra ANY 
Per Cent. Less Gas than 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


83d and Walnut Sts. 
PHILADELPHIA, 


OVER 20, 000 ENGINES IN USE. 


Branch Office, 180 Washington St. 
CHICAGO. 


Other Gas Engine doing 
the same work. 





Tre ALBANY STEAM TRAP (0.s 





BUCKET AND GRAVITATING 
TRA eS 








perpcen, 


ay Automatically drain the water 

® condensation from HEATING COILS 
and return it to the boilers, whether 
the coils are above or below the water 
level in boiler, doing away with pumps 
and other mechanical devices for such 
Send also for Circulars of 
= Blessing’s Renewable-Seat Stop and | 

= (heck Valves, Pump Governors, and 
= Water Circulator and Purifier. 


~ Mbany Steam Trap Co. 


of 


AMERICAN MAVEN ISS 


MANUFACTURERS OF 


\MPROVED 


STEAM ENGINES 

"Ux VaRnier 

Sizes Varying from : 

80 to 2000 Horse Power, ' 
Horizontal or Vertical, 
Direct Acting or Beam, 

Condensing, Non-Condensing = 

or Compound. 
Send for Circular. 
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ie Hic Pre essure. 


ondensings Gmpoy 
TUBULAR BOILERS. 
p SEO: Hy BARNARD 


ENT- 


nd 











Albany 


N. We Gravitating. 












Weitmyer Patent Furnace, 


Manufactured and Sold by 


FOUNDRY AND MACHINE DEPARTMENT 
HARRISBURG CAR MANFG, CO. 
HARRISBURG, PA, 









Ide Auto. Engines. Portable and Trac- 
tion Engines. Stcam Road Rollers. Boil. 
ers of all descriptions. 











NO BOILER. | 
NO STEAM. | 
NO DANGER. 


FUEL, 
CRUDE 
PETROLEUM 
OR 
KEROSENE. 


Started instantly 
ee With a match, 







Cheaper than all 
others. 


Adams r Richards Machine Co., 


New Brunswick, N. J. 


ECONOMICAL STEAM BOILERS 


A SPECIALTY. 


Pond Engineering Co. “sto.” 





SEND FOR 
PRICES 


MACHINE TOOLS. 


NEW AND SECOND-HAND, ON HAND. 





12 in.x6 ft. Engine Lathe, new 
13 in.x6 * Ames, “ 
14 in.x6 Blaisdell, saa 
16 1n. x6 10 & 12 ft. ** Bridgeport, new 
16 in.x6 Blaisdell, - 
18 in. x8 ft. re Blaisdell, i 
19 in.x14 ft. 63 Pond nearly new. 
18 in.xlo ft. se Lathe and Morse, fair. 
2v in.xl0 & 12 ft. ” Ames, new. 
24in.xlov 4&20ft. “ Ames se 
23 in.x~ 12 & 141-2 ft.“ Bridgeport, ” 
24 in. x16 ft. 356 New Haven, good order. 
30 in.x14 ft. - W. and L, pattern, new. 
2 1n.x16 ft. i Ames, os 
54 in. x30 ft. 4 Niles. good as new. 
16 in. x42 in. Planer Bridgeport, new. 
22 in. x4 ft, ‘3 ease new. 
22 in.x4-5& 6 ft. = Powell bad 
22 in.x5 ft. sn Hendey, new. 
24 in. x6 ft. Wood and Light, good, 
26 in.x5 ft. : Biglow as 
26 in.x7 ft. rs Brettell, new. 
30 in.x7 ft - New Haven, fair. 
30 in. x® ft. big Hewes & Phillips, new. 
20 in. x10 ft. ee Powell. 
36 in. x12 ft. ” Niles Tool Works, Al. 
12 in. Shaper, Traveling Head, new. 
12 in. Hewes & Phillips, - 
13 in. Stroke, 9 ft. Bed, Trav. Head Shaper, Sarr, Al, 
24 ‘a. Shaper, Eridgonors, new. 
Wolce = 
16 18. 20-23- 25-28-34 in. Drills. Soin. “Radial Drill. 
18 in, Stroke Slotter H. & F new. 
Center Bolt Cutter, new. 
50 in. Boring and Turning Mill. ~s., 
5 in, Cutting Off Machine. Star. 
Merrill Drops, 800 Ibs. good order. 


Bement 2250 lb. Steam Hammer. 

Milling Machines, Screw Machines, Slate Sensitive Drills. 

Gang Drills, and full line of all kinds of Machine Tools. 
Send for list and specify what is wanted. 


Ek PP. BULLARD, 
72 Warren Street and 62 College Place, New York. 


CURTIS nerUan STEAM TRAP 


For returning steam, 
condensed under pres- 
sure,automatically in- 
to the boiler, under 
high or low pressure, 


Manufactured by 


CURTIS REGULATOR CO. 
Boston, Mass. 
General Agencies: 

109 Liberty St., N, Y. 

66 N. 4th St., Phila., Pa. 

108 5th Ave., Chicago, Ill. 
210 S. 3d St.,Minneapolis, Minn, 
707 Market St., St. Louis, M+ 
Send tor Circular No. 17. 


J.A. FAY & CO.SEE 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing. Moulding,Tenoning, Mor- 
tising, Boring, and Shaping, ete. 


















Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws, Re- 
sawing Machines. Spoke and Wheel 
Machinery, Shafting, Pulleys, ete. 
All of the highest standard ct 
lence. 


W. iH. DOA 


excel- 


NE, Pres't. D, L. LYON, Sec'y. 








SENSITIVE DRILLS. 


NEW STYLES, 
GREAT IMPROVEMENTS. 


PATENTED GANG DRILLS. 


Two, Three and Four Spindles. 


The spindles in the se drills are driven with 
a single belt made endless, no lacing, and 
tightener pulleys for adjusting tension pro- 
vided. No more trouble from slack belts, 
slippage, uneven motion from lacings, o1 
time lost taking up belts 

ALWAYS READY FOR USE 
and superior to any multiple spindle drill 
made for drilling from .004 to 3-8 inch holes. 

SINGLE SPINDLE Drills improved. 
800 in use. Send for catalogue. 


DWIGHT SLATE MACHINE CO. 


HARTFORD, CONN. 


Over 

















pPROYE 9’), . 
nus 


PISHKILL LANOIT 
_ORCHITE CO, gas 

















MANUF Sgn, 
come 


n-8° stipEVALVE €N 

STATIONARY BOILERS, 

GENERAL MACHINERY, 

RO No 

°M AND Brass CAS 
YORK OFF7¢,, 
Room 6, 

CCAL AND /RON EXCHANGE, 

























STEARNS MEG. COMPANY, 


BRIiB, PA. 
Engines from 15 to 400 Horse Power. 


Boilers of Stecl and Iron supplied to the trade 


or the user. Send for Catalogues. 


jSAW MILLS and GENERAL MACHINERY. 


Works at ERIE, PA. 





Having enlarged our Foundry and otherwise | 
added to our facilities, we are prepared to enconte | 
orders for castings weighing from a few pounds 
forty tons. Our Boring and Turning Mill is one of 
the largest in the United States, by which we can 
bore and turn a wheeel or cylinder up to 80 feet in 
diameter, and we can plane 30 feet long by almost 
any width. With our wnsurpassed means for | 
handling heavy work, and shipping by boat or | 
rail, we are enabled to 


| 
OFFER INDUCEMENTS | 
to customers. 

| 


We make a specialty of machinery for making 
Sugar, and furnish everything necessary to fully 
equip Sugar Refineriesor Plantations. Satisfaction 
guaranteed, and patronage solicited. | 


§. 5. HEPWORTH & C0., 


“Glenwood Station,” Yonkers, N. Y.| 


JOHN McLAREN, 


HOBOKEN, N. J. 


BUILDER OF 


CORLISS ENGINES. 


AIR COMPRESSORS 
AND BOILERS. 


‘HILL, CLAtE & (0, 








ae PLANER 





BOSTON, 


MASS. 





ee 





THE ORIGINAL 


Usivesa Mie Micehines a 


ea | 
ae IN a ; MADE BY THE 
Je t=— BROWN & SHARPE MFG. CO. 


Machi 
wing Mann PROVIDENCE, R. I., 


'\ 


L 
ae, 








No.3 Universal uilling Machine. 


No.1 Universal 


Are kept in stock and sold at favorable prices, compared with any of 
their IMITATIONS. By making these Machines in large numbers, with 
expensive special tools, much greater accuracy has been attained than 
can be reached by the usual methods of manufacture. The importance 
of the greatest attainable accuracy in TOOL-MAKING MACHINES wild be 
appreciated by Machinists. 
CORRESPONDENCE SOLICITED. 


MACHINE "TOOLS 


—_-AND— 
ITRONM-WoOoREBING MACHINERY 
OF HVERY DESCRIPTION. 


Boring & Turning Mills, 


CATALOGUE MAILED ON APPLICATION. 








Driving Wheel Lathes, 


Hydrostatic Wheel Presses, 


CAR AXLE LATHES, 
CAR WHEEL BORERS, 


c SCREW MACHINES; 
Universal RADIAL Drilling 


IRON PLANER, 
ENGINE LATHES, 
Up:ight Drill Presses, 
SPECIAL PULLEY 
TURNING LATHES, 
Special Palley Boring Ma- 
Machines. chines, &¢,, &¢, 


= Si 
NILES TOOL WOR 2 KS, 
EXAMILTON, OFIO. 
NEW YORK, 96 Liberty St. PHILADELPHIA, 705 Arch Street, 








CHICAGO, 96 Luke St. 








TRAV ELERS 


WITH 


Weston’s Differential Pulley Blocks 


ANY CAPACITY.—— 


The bridge has longitudinal motion on the tracks, and 
the trolley transverse motion on the bridge, so that the 
load may be picked up at any point between the tracks 
raised to any height, and laid down at any other poinc 








SOLE MAKERS, 


THE YALE & TOWNE MFG. COMPY. 


STAMFORD, CONNECTICUT. 
Now York—Chicago—Philadelphia—Boston. Catalogues on application. 


Shapers, Engine Lathes and Drills. 


Lonce, DAVIS & CO., 











PULLEY BLOCK TRAVELER. 








CINCINNATI, OHIO. 
20 inch Upright Drills. | 26 inch Back Geared 


ad inch and 38 inch Power Feed “Drills. 


SHAPERS, 


6”, 8”, 10, 20, 26” 32” Stroke. 





WRITE FOR PRICES, IT WILL PAY YOU. 


) EBERHARDT. E-E.-GARVIN & CO. 


189 & 141 CENTRE ST., NEW YORK, 
Newark, N, J. = 





Manufacturers of 


MACHINISTS’ 


TOOLS 
Small 

> Automatic 

Miller, 


WITH ARM. 


The Machine shown in 
cut is desi,ned for rapid 
and convenient milling 

of small work. 










PAT. “SHAPERS. 


20’, 25” and 30” in stock. 
1500 IN USE. 


Send for Catalogue. 


Sizes, 10’, 15”, 
NEARLY 








MACHINIST 








Y OcToBER % 1887 














also, Horizontal 





Renshaw’s Ratchet Drills, Nos. 1 and 3; 
Hand Drilling Machines for Blacksmiths; Upright Drilling Ma- 
chines, single and multi-spindle, both those in which the spindles are withou: 
4 feed movement and tables are operated by hand or foot lever, and those i: 
which the tables have provision for adjustment, and spindles are fed by hand 
lever, or by hand wheel, or automatically: 
Drilling Ma- 
chines, single and multi-spindle. 
CHARLES H. BESLY & CO., Western Agts., 
175 Lake St., Chicago, Ill., U.S. A. 


HE PRATT & WHITNEY Co. 


Hartford, 


Conn. 
MANUFACTURE 
Upright Self-Feeding 








THE BILLINGS & SPENCER CO., Hartford, Conn. 


Belt Clamps, 
Bight Sizes, 


FROM 


Eight Inch 


TO 


Thirty-six Inch. 





Machinists’ Tools, 
Sewing Machine 
Shuttles 


AND 


Bobbins. 


DROP-FORGINGS OF EVERY DESCRIPTION. 
SEND FOR CIRCULAR. 





: Da Tels 


SSVUdq PUB NOU! 


NGINE LATHE 


"OIHO ‘GNVW13A319 


“UOlLZBOE[Ade UO ENZO[BzBL pezeI4sNy]]] 








Cuts, Photo- 


gz. 


Manufacturer of ENGINE LATHES 
Lowell, Mass., U.S.A 


= from 16 to 48 in. swin 





= graphs and Prices furnished on applica 
tion, 


ulti | 
ss 

pl 

ont 


sl 


GEO. W. FIFIELD, 





Gear Wheels and Gear Cutting.—I make ¢ to 
order, or cut teeth on g blanks senttome. Of all kinds. Of 
all sizes to six ft.dm. Small orders or large ones, Fine g or 
Ready made brass g by mail at low 





cheap g._ Small cast g. 

prices. Bevel g with perfect planed teeth. Hand Book on 

&, $1. Foctaese a te. Terms reasonable. Send for cat. 
KO, B, GRANT, 66 Beverly St., Boston, Mass. 


AND 


20 in. Drills a specialty. 


Our 20 in. Drillis a heavy sub- 
stantial tool, made for service, has 
steel shafts and s »indle. Gears and 
racks cut from the solid and have 
ali modern improvements, are made 
by special machinery, and sold very 
ow. 

Our Key Seating Machine 
will save enough in 60 days’ use to pay 
first cost ; no shop can afford to do 
without one. Wo her now ready for 

prompt s hipment, both Key Seat Ma- 
= chines and 20 in. Drills. Send for 
5 Photo, and Catalogue. 


W. P. DAVIS, North Blocmfeld, N. Y, 








p 






Manning, Maxwell & Moore, Sole Selling Agents, 11) Liberty Street, New York. 
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J. M. ALLEN, Presiwenr. 
W. B. FRANKLIN, Vics-Presipenr. 


J. B. Pirzroz, Skorerary. 





for Prices and 
Photographs, Write 


THE 


17 in. 
oe. 





wor 00. 


SYCAMORE AND WEBSTER STREETS, CINCINNATI, OHIO. 





STEEL CASTINGS. 


PRATT & LETCHWORTH, 


PROPRIETORS 


Buffalo Steel Foundry, 
BUFFALO, N. ¥. 








PUNCHING PRESSES, DIES, 


And other Tools for the Manufacture of all kinds of 


DROP FORGINGS, 
—ETC.— 


DROP HAMMERS. 


STILES & PARKER PRESS CO. 


MIDDLETOWN, 
Branch Office and Factory 203, 205, and 207 CENTRE STREET, NEW YORK. 


CONN. 








Manufactu' er 
on 0f nee 


APS &DIE 





